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[Article’^^by  Li  Chang  [2621  2490]  ;  /’The  Present  Task  of  Our  Nation’s  Research 
in  Science  of  Science”] 

[Text]  The  science  of  science  [also  referred  to  as  ’’selenology"] ,  as  a  new 
field  of  science,  has  developed  very  rapidly  abroad.  It  has  also  been  noticed 
by  various  domestic  circles  in  recent  years.  This  is  because  modern  science 
and  technology  have  demonstrated  a  great  force  in  creating  wealth,  thus  people 
have  taken  science  as  an  object  of  study  to  provide  a  theoretical  basis  and 
methods  for  management  and  decision  making  in  scientific  research  and  to 
guarantee  the  smooth  development  of  scientific  and  technological  endeavors. 
Since  1979,  our  nation  has  already  held  two  national  academic  discussion  con¬ 
ferences  on  the;  science  of  science.  Now,  we  are  holding  a  special  topics  dis¬ 
cussion  meeting  on  the  science  of  science  to  explore  the  subjects  of  research 
in  science  of  science  and  to  discuss  the  characteristics  and  trends  in  the  de¬ 
velopment  of  laodern  science  and  technology.  I  have  been  inspired  by  everyone  s 
speeches  and  papers  at  the  meeting.  I  shall  talk  about  my  personal  views  on 
some  questions  in  the  science  of  science. 

I.  We  Need  a  Unified  Fundamental  Concept  and  Clear  Research  Targets 

The  study  of  science  of  science  began  rather  late  in  our  nation.  It  is  still 
in  its  initial  period.  For  nearly  3  years,  everyone  has  been  exploring  freely, 
a  hundred  schools  of  throught  have  contended,  and  various  opinions  have  been 
expressed.  It  seems  now  that  doing  so  during  the  initial  stage  stimulates  the 
development  of  this  science.  But  such  discussions  have  weaknesses z  1)  The 
fundamental  concepts  are  not  consistent;  2)  the  research  targets  are  too 
scattered. 

First  let  us  talk  about  the  cause  and  the  difficulties  in  the  inconsistency  of 
fundamental  concepts.  Because  comrades  studying  the  science  of  sciences  come 
from  all  fields,  their  understanding  of  the  science  of  science  unavoidably  is 
tainted  by  their  own  professions.  The  same  thing  has  different  explanations 
and  the  fundamental  concepts  are  inconsistent.  This  creates  confusion  in  the 

*This  article  was  a  speech  given  by  the  author  at  the  1981  Discussion  Meeting 
on  the  Theory  of  Science  of  Science 
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discussion  of  problems,  therefore  it  is  difficult  to  clarify  doubts  so  that  re¬ 
search  can  become  more  profound,  and  this  hinders  the  growth  of  this  science. 

I  hope  that  everyone  can  self-conscientiously  unify  some  fundamental  concepts 
during  the  process  of  discussion  and  make  the  content  of  the  central  issues 
consistent  so  that  we  will  have  a  common  language  when  discussing  problems. 

Having  dispersed  research  targets  is  also  unfavorable.  In  the  previous  period, 
everyone  explored  freely  from  different  aspects  and  even  tried  to  establish  a 
theoretical  system  for  each  type  of  science  of  science.  During  the  stage  of 
creating  this  science  in  our  nation,  this  situation  is  difficult  to  avoid,  but 
if  our  research  targets  remain  scattered  for  a  long  period,  our  research  work 
may  fall  into  a  situation  where  individuals  have  penetrated  deeply  into  the 
subject  but  many  will  stray  and  become  lost.  Therefore,  I  suggest  that  this 
conference  clarify  the  main  research  targets  at  present  to  concentrate  strength, 
to  link  efforts  with  the  actual  situation  and  to  solve  several  questions  that 
need  to  be  solved  urgently.  At  the  same  time,  free  exploration  can  continue. 

II.  The  Subject  of  Research  in  Science  of  Science 

The  subject  of  research  in  science  of  science  is  science,  there  is  no  question 
about  it,  but  this  needs  explanation.  Engels  said  in  his  work  ”The  Dialectic 
Method  and  Natural  Science”:  ”The  purpose  of  every  branch  of  science  is  to 
analyze  the  forms  of  motion  of  the  single  element  or  a  series  of  interconnected 
or  mutually  changing  forms  of  motion."  Since  science  of  science  is  a  science, 
what  forms  of  motion  does  it  analyze? 

As  an  understanding  of  natural  phenomena  and  laws  by  man,  science  has  its 
system,  structure,  laws  of  inner  development,  and  unique  methodology.  Scien¬ 
tific  achievements  are  the  body  of  knowledge  about  the  various  forms  of  motion 
in  nature  acquired  by  man  and  they  are  applicable  throughout  the  nations  of  the 
world.  Science  of  science  studies  these  as  its  subjects,  and  science  of  science 
intersects  and  coincides  with  the  scientific  viewpoint  and  scientific  methodology 
of  natural  dialectics.  There  is  no  clear  boundary  between  science  of  science 
and  natural  dialectics,  this  is  not  surprising.  As  one  form  of  motion  develops 
from  another  form  of  motion,  the  reflection  of  these  forms,  i.e.,  the  various 
branches  of  sciences,  naturally  develop  from  one  another.  This  statement  by 
Engels  is  a  very  good  explanation  of  this  phenomenon* 

On  the  other  hand,  the  development  of  science  cannot  be  separated  from  the 
course  of  social  movements  of  man’s  understanding  of  nature.  It  is  organically 
linked  with  the  politics,  military  affairs,  economy  and  culture  of  different 
nations  and  they  mutually  influence  each  other.  Science,  as  a  social  move¬ 
ment,  is  different  in  each  nation,  and  it  is  inseparable  from  the  productive 
technology  of  different  nations.  It  has  its  own  laws  of  development  and  its 
special  laws  in  each  nation.  Science  of  science  also  takes  this  as  the  sub¬ 
ject  of  research  to  provide  a  strategy  and  a  theoretical  basis  for  the  devel¬ 
opment  of  science  and  technology. 

Therefore,  science  of  science  is  a  science  that  "serves  two  purposes*"  It 
studies  the  laws  of  ideological  development  of  man ^s  understanding  of  nature, 
it  also  studies  the  laws  of  social  movement  of  man’s  understanding  of  nature. 

If  we  take  the  book  "The  Social  Function  of  Science"  by  J.D.  Bernal  as  marking 
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the  birth  of  science  of  science,  then,  it  can  be  said  that  science  of  science 
or  the  main  aspect  of  science  of  science  is  the  study  of  the  application  of 
science  in  production  and  the  study  of  science  as  a  social  movement,  this  means 
it  studies  science  and  technology  as  a  whole. 

Our  nation’s  science  and  technology  have  fallen  behind  during  the  past  several 
hundred  years  because  of  social  and  historical  reasons.  The  whole  nation  was 
liberated  and  a  new  China  of  socialism  came  about.  Our  nation’s  society  under¬ 
went  a  tremendous  leap  forward  and  science  and  technology  developed  greatly 
along  with  politics,  the  economy  and  cult urei.  Since  the  crushing  of  the  gang 
of  four,”  especially  since  the  Third  Plenum  of  the  Party,'  our  nation  has  en¬ 
tered  a  new  era  of  building  socialist  modernization.  We  urgently  need  a 
greater  development  in  science  and  technology.  Under  this  situation,  the  urgent 
task  that  we  face  is  to  explore  the  special  laws  of  science  and  technology  in 
our  nation  under  the  guidance  of  Marxism-Leninism  and  Mao  Zedong  Thought  and 
based  on  the  general  laws  of  the  body  of  scientific  knowledge  and  the  develop¬ 
ment  of  scientific  and  technological  endeavors  and  hasten  its  development  so 
that  it  can  develop  a  greater  function  in  building  our  nation’s  socialist 
material  culture  and  spiritual  culture. 

III.  Several  Problems  That  Should  Be  Studied  With  Emphasis  at  Present 

According  to  the  above  understanding,  I  believe  that  the  study  of  science  of 
science  in  our  nation  should  emphasis  the  solution  of  the  following  problems 
within  a  definite  period: 

1.  We  should  explain  the  important  function  of  science  and  technology  in^ 
social  development  by  combining  theory  and  practice.  At  our  nation’s  National 
Science  Conference  in  1978,  Comrade  Deng  Xiaoping  affirmed  that  science  and 
technology  are  the  scientific  judgment  of  production.  In  capitalist  nations, 
this  has  not  been  a  problem  for  a  long  time  because  of  the  history  of  several 
hundred  years  of  scientific  development  and  application.  Modern  science  was 
born  and  developed  with  capitalism  centered  in  the  cities.  The  Western  capi¬ 
talist  class  first  used  science  as  an  intellectual  weapon  against  feudalism, 
and  later  it  used  science  as  a  means  to  generate  wealth  and  to  conquer  the 
world.  The  Western  capitalist  class  understands  the  important  meaning. ;of ^ 
science  and  technology  and  their  economic  value.  The  situation  in  China  is 
different.  Our  nation’s  feudal  society  once  produced  a  brilliant  culture  and 
advanced  science  and  technology,  but  development  dropped  during  the  final  stage. 
Up  to  the  time  before  liberation,  our  nation  was  still  a  semi-feudal  and  semi¬ 
colonial  society.  This  was  different  from  the  democratic  revolution  of  the 
Western  capitalist  class.  The  center  of  their  revolution: was  basically  in 
the  cities,  while  the  center  of  our  revolution  always  remained  in  the  farm 
villages.  Finally,  the  farm  villages  encircled  the  cities  and  the  cities  were 
liberated.  Therefore,  our  party  and  people  are  unfamiliar  with  recent  and 
modern  science  and  technology  and  with  intellectuals  engaged  in  scientific  and 
technological  work.  For  a  long  time,  we  have  not  had  a  sufficient  understand¬ 
ing  of  science  and  technology  as  a  productive  force.  During  the  10  years  of 
sabotage  by  Lin  Biao  and  the  "gang  of  four,"  they  concluded  simply  that  social 
practice  was  productive  practice  and  class  struggle.  They  totally  rejected 
that  scientific  development  directly  originated  from  scientific  practice 
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(theoretical  research  and  observation,  experimentation)  and  they  rejected  the 
great  social  function  of  science  and  technology,  they  forced  scientific  re¬ 
search  to  stop,  disbanded  scientific  research  agencies,  and  criticized  in¬ 
tellectuals  and  the  so-called  "private  ownership  of  knowledge."  They  have 
created  a  disaster  for  our  scientific  endeavors.  Although  the  national 
science  conference  corrected  the  rule  of  leftist  mistakes  over  our  nation  s 
scientific  and  technological  battlefront  and  affirmed  that  science  and  tech¬ 
nology  are  productive  forces,  but  profound  understanding  of  this  scientific 
judgment  is  still  a  course  of  hard  efforts  that  needs  to  be  carried  out. 

Because  of  this,  in  March  1981,  when  the  Central  Secretariat  heard  the  general 
report  on  the  work  of  the  Chinese  Academy  of  Sciences,  Comrade  Hu  Yaobang  men¬ 
tioned  three  things:  First,  the  understanding  of  the  importance  of  science 
and  technology  by  the  whole  party  and  the  whole  people  must  be  improved. 

Second,  the  Central  Committee  must  have  a  correct  policy  and  guideline  for 
science  and  technology;  Third,  scientific  and  technological  work  must  make 
Important  contributions.  The  task  of  researchers  in  science  of  science,  in  my 
view,  is  to  explain  the  important  functions  of  science  and  technolop  and  to 
explain  that  science  and  technology  are  productive  forces  by  combining  theory 
with  practice,  bylmplementing  the  correct  policies  for  science  and  technology 
and  by  -taking  forceful  measures  to  -realize  visible  economic  gain.  The  more 
profoundly  we  explain  the  Importance  of  science  and  technology,  the  scienpfic 
judgment  that  science  and  technology  are  productive  forces,  that  science  is  a 
strong  weapon  to  promote  social  progress  and  to  develop  civility ,  the  more 
possible  it  is  to  launch  a  long— lasting  enthusiasm  of  the  whole  nation  to  love 
science,  learn' science  and  use  science.  Our  science  and  technology  will  develop 
even  faster.  But  the  solution  to  this  problem  is  not  something  that  can  be  done 
in  a  short  time.  It  would  be  good  if  the  understanding  of  the  importance  of 
science  and  technology  by  the  whole  party  and  the  whole  people  can  be  elevated 
to  a  height  it  should  have  in  3  to  5  years  or  in  an  even  longer  period. 

2.  We  should  profoundly  study  the  characteristics  and  trends  in  the  develop¬ 
ment  of  modern  science  and.  technology.  Since  World  War  II,  the  rapid  developmpt 
of  science  and  technology  has  brought  about  great  changes  in  economic  and  social 
development  in  developed  nations.  It  is  important  to  study  the  characteristics 
and  trends  of  development  of  modern  science  and  technology  so  that  we  can  grasp 
the  laws  of  development  of  science  and  technology  in  the  world  as  a  whole  and 
dynamically  and  so  that  when  our  nation  draws  up  a  strategy  for  the  development 
of  science  and  technology,  we  can  have  a  basis  ;f or  its  general  direction  and 
we  will  not  make  mistakes. 

The  characteristics  of  modern  science  and  technology  should  be  categorized 
according  to  the  following:  (I)  The  scale  of  scientific  and  technological  re¬ 
search  is  becoming  larger  and  larger  while  division  of  labor  is  becoming  more 
and  more  refined.  It  has  already  become  a  national  endeavor  in  every  nation  or 
an  endeavor  massively . supported  by  each  government.  (II)  From  the  end  of  the 
last  century  to  the  beginning  of  this  century,  a  series  of  technical  sciences 
that  reflect  the  laws  of  the  second  nature,  i.e.,  the  nature  created  by  man, 
has  been  formed.  (Ill)  At  the  beginning  of  this  century,  a  revolution  in 
physics  marked  by  the  emergence  of  quantum  theory  and  relativity  theory  has 
occurred .  This  has  opened  up  a  new  realm  of  human  understanding  of  the  micro- 
cosmic  world  and  the  macroGosmlc  world  of  materials.  (IV)  Lateral  sciences 
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such  as  cybernetics  and  information  theory  and  systems  theory  have  been  born. 

(V)  The  three  major  technologies  of  atomic  energy,  computers  and  space  tech¬ 
nology  have  emerged.  (71)  Management  science  has  formed.  (VII)  The  revolution 
in  life  sciences  and  bioengineering  are  forming  and  growing.  Generally  speak¬ 
ing,  modern  science  and  technology  have  already  reached  a  high  level.  Sixty  to 
70  percent  of  the  labor  productivity  in  developed  nations  during  the  past  10  to 
20  years  have  relied  on  science  and  technology.  The  scope  of  activity  of  human 
understanding  has  penetrated  the  basic  particles,  extended  to  entire  star  sys¬ 
tems,  and  touched  on  the  nature  of  life.  Research  in  robots  and  artificial 
intelligence  is  developing.  Science  and  technology  will  discover  even ^greater 
natural  potential,  and  science  and  technology  are  demonstrating  their  importance 
in  economic  and  social  development  more  and  more'. 

Such  a  high  level  of  modetn  science  and  technology  and  such  an  Important  social 
function  of  science  and  technology  are  the  results  of  long  term  development  of 
modern  science.  They  are  also  the  beginning  of  further  development  of  science 
and  technology  at  the  end  of  this  century  and  in  the  next  century.  What  is  the 
trend  of  development  of  the  world’s  science  and  technology?  What  inspirations 
can  we  get  from  here  if  we  want  to  realize  our  nation’s  scientific  and  techno- 
logical  modernization? 

First,  the  development  of  recent  and  modern  science  and  technology  is  a  pro-' 
cess  of  mutual  stimulation  and  mutual  penetration.  The  task  of  science  is  to 
understand  the  laws  of  natural  development.  Technology  is  the  skill  and  the 
tool  for  people  to  change  nature.  Technological  progress  helps  people  develop 
science,  and  scientific  development  promotes  and  generates  new  technologies. 
Since  the  advent  of  modern  science  represented  by  Newtonian  mechanics ,  and 
through  Britain’s  industrial  revolution,  science  has  been  applied  to  mass 
production  and  new  technologies  have  continually  emerged.  The  birth  of  elec¬ 
tromagnetism  and  chemistry  also  "brought  about  the  birth  of  electrical  tech¬ 
nology  and  chemical  engineering  technology,  thus  opening  up  the  electrical 
industry  and  the  chemical  industry.  The  development  of  atomic  and  nuclear 
sciences  and  modern  mathematics  and  electronics  in  this  century. brought  about 
the  birth  of  applied  technology  of  atomic  energy  and  computer  technology,  In^ 
recent  years,  following  the  breakthrough  in  life  sciences,  a  brand  new  bioengi¬ 
neering  technology  has  emerged.  The  cycle  of  materialization  of  science  to 
become  a  direct  productive  force  is  becoming  shorter  and  shorter. 

Second,  history  shows  that  nations  in  which  science  is  most  developed  are  also 
technologically  advanced  and  economically  the  most  prosperous  nations.  But 
there  are  also  nations  that  are  technologically  advanced  and  economically 
prosperous  while  science  is  not  the  most  advanced.  Britain  after  the  Indus¬ 
trial  Revolution,  Germany  at  the  end  of  the  19th  century  and  the  United  States 
after  World  War  II  were  the  world’s  centers  of  science  at  the  time  and  were^ 
also  the  technologically  most  advanced  and  economically  most  prosperous  nations. 
The  United  States  at  the  beginning  of  this  century  and  Japan  after  World  War  II 
were  both  very  advanced  in  production  technology  and  were  major  economic 
nations  at  the  time,  for  example,  the  value  of  industrial  production  of  the 
United  States  in  1894  was  first  in  the  world  while  the  gross  national  product 
of  Japan  at  present  is  next  only -to  the  superpowers  of  the  United  States  and 
the  Soviet  Union,  ranking  third  in  the  world.  There  is  an  Important  condi¬ 
tional  factor  here,  that  is,  at  the  time,  the  United  States  and  Japan  both 
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enjoyed  political  stability  and  the  economy  rose.  They  imported  new  scientific 

achievements  and  new  technologies  en  masse.  At  the  same  time,  national  educa¬ 
tion  was  developed.  There  was  a  definite  scientific  and  technological  strength. 
They  had  rich  intellectual  resources  sufficient  to  apply,  digest  and  continually 
improve  imported  scientific  achievements  and  new  technology. 

Xhird,  the  three  recent  and  modern  technological  revolutions  served  an  impor¬ 
tant  function  in  economic  and  social  development.  The  characteristic  of  Bri¬ 
tain’s  Industrial  Revolution  was  the  production  and  the  application  of  machines 
and  steam.  It  was  actually  a  technological  revolution.  This  revolution  used 
machines  to  replace  manual  labor  and  steam  to  replace  animal  power,  hydraulic 
power  and  human  power.  This  greatly  improved  the  labor  production  rate  and 
gradual  mechanization  of  industrial  and  agricultural  production  became  possible. 
The  second  technological  revolution  was  mainly  the  emergence  and  the  development 
of  transportation  and  communications  machines  (trains,  ships,  automobiles,  air¬ 
planes,  telegraph,  telephone),  materials  for  manufacturing  machines  and  new  pro¬ 
duction  :methods  for  rubber.  Electricity,  petroleum  and  natural  gas  were  used  as 
new  energy  sources.  This  greatly  improved  transportation  and  communications, 
strengthened  the  link  between  cities  and  villages,  shortened  the  distance  on 
earth,  and  developed  domestic  and  international  trade.  Conversely,  it  also  pro¬ 
moted  the  further  development  of  the  world’s  industry  and  agriculture.  The 
broad  utilization  of  the  computer  and  automatic  control  in  the  third  techno— 
j^Qglcal  revolution  enabled  material  production  and  social  life  in  developed 
nations  to  become  more  and  more  deeply  influenced  by  science  and  technology. 
After  the  advent  of  the  so-called  industrialized  society,  the  number  of  people 
engaged  in  the  third  sector  has  become  larger  than  the  total  number  of  the 
people  engaged  in  the  first  arid  the  second  sectors,  and  the  5-wprkday  system 
was  implemented  (but  capitalist  nations  have  their  interna!  problems,  such  as 
economic  recession,  inflation,  mass:  unemployment  in  the  United  States). 

Fourth,  with  the  rapid  development  of  modem  science  and  technology,  the  econ¬ 
omy,  and  society  has  widened  the  gap  between  developed  nations  and  developing 
nations,  and  the  development  of  each  nation  has  not  been  balanced,  Japan  and 
Europe  are  catching  up  with  the  United  States.  Some  developing  nations  are 
also  trying  to  catch  up  with' developed  nations.  This  is  because  science  and 
technology  and  the  economy  and  society  must  be  coordinated  in  order  to  main¬ 
tain  high  speed  development  while  superpowers  like  the  United  States  and  the 

Soviet  Union  both  have  even  more  serious  limiting  factors  in  their  development. 

Certain  developing  nations  are  relying  on  the  developing  of  human  resources 
(labor  and  intellectual  forces)  or  relying  on  the  development  of  natural  re¬ 
sources  while  maintaining  political  stability  and  while  the  government  is 
tightly  grasping  economic  buildup  and  emphasizing  the  development  of  science 
and  technology.  Their  development  of  science  and  technology,  economy  and 
society  is  catching  up  in  big  strides. 

Whether  the  characteristics  and  trends  of  modern  science  and  technology  de¬ 
scribed  above  have  been  analyzed  and  expressed  correctly  and  clearly  requires 
everyone  to  study  together.  Undoubtedly,  the  study  of  this  topic  is  very 
important.  It  has  a  great  practical  significance  in  our  buildup  of  the  four 
modernizations. 
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3.  We  should  study  and  establish  long-range  plans  for  economic  and  social 
development  and  develop  the  function  of  science  and  technology.  The  long  range 
economic  and  social  development  plans  in  our  socialist  nation  practicing 
planned  economy  are  the  blueprints  for  building  our  socialist  modernization. 

They  are  the  fundamental  reference  for  establishing  and  implementing  medium- 
range  plans.  In  drawing  up  long-range  plans,  we  must  on  the  one  hand  con¬ 
sider  satisfying  the  needs  of  social  development  that  are  reasonable  and  that 
are  possible  to  realize,  and  on  the  other  hand,  we  must  consider  the  conditions 
of  our  nation’s  natural  resources  and  the  level  of  our  nation’s  science  and 
technology  as  a  productive  force.  For  example,  our  nation  has  a  large  popula¬ 
tion.  By  the  end  of  this  century,  it  will  reach  about  1.2  billion.  Overly  im¬ 
porting  food  from  'abroad  is  not  possible.  We  must  be  basically  self-sufficient. 
This  requires  developing  the  strength  of  science  and  technology  to  increase 
unit  yield  of  currently  available  cultivated  land  and  produce  as  much  food 
grains  as  possible.  At  the  same  time  we  must  fully  utilize  mountain  land, 
grassland  and  water  surfaces,  implement  the  policy  of  macroagriculture  and 
macrocosmic  food  grains,  suitably  change  the  diet  of  the  people  (more  meat, 
eggs  and  dairy  products  and  fruits).  Second,  as  natural  resources  increase 
along  with  the  rise  in  the  level  of  science  and  technology,  more  wealth  will 
be  discovered.  Kuwait  is  a  clear  example.  The  nation  has  a  population  of  1 
million,  the  per  capita  average  income  reaches  $25,000,  ranking  first  in  the 
world.  1  went  to  this  country  in  1966.  At  the  time,  it  was  still  very  poor. 
Later,  it  utilized  foreign  technology,  exploited  petroleum  In  the  territorial 
waters,  and  in  particular,  it  later  nationalized  the  projects  and  nationalized 
the  enterprises,  raised  the  price  of  petroleum  and  became  rich.  We  must  also 
strengthen  scientific  and  technological  work,  strengthen  prospecting  and  the 
development  of  resources,  and  include  these  efforts  in  long-range  and  medium- 
range  plans  for  economic  and  social  development  under  the  condition  that 
economic  gain  is  concretely  realized. 

Efforts  to  establish  long-range  plans  for  economic  and  social  development  must 
also  correctly  solve  the  problem  of  rational  development  of  the  economic  struc¬ 
ture  and  the  technological  structure.  By  the  end  of  this  century,'  it  is  hoped 
that  per  capita  income  will  be  $1, 000,  i. e. ,  and  the  gross  national  product 
will  reach  $1,200  billion.  The  plans  to  multiply  the  two  productive  values 
must  be  realized  in  20  years.  What  then  should  be  developed  as  a  priority? 

If  China  wants  to  realize  the  four  modernizations  during  these  20  years,  it 
must  carry  out  a  technological  revolution.  How  then  should  the  tasks  that  have 

been  solved  by  the  three  technological  revolutions  in  world  history  and  the 
various  types  of  technological  structures  of  manual  labor,  mechanization,  Sami’" 
mechanization,  automation  and  semi— automation  at  different  localities  during 
different  times  (in  technological  structure,  even  including  different  profes¬ 
sions,  different  units  and  different  jobs)  be  arranged  so  that  the  maximum 
economic  gain  can  be  realized?  All  these  need  to  be  studied  profoundly. 

As  the  Central  Committee  has  pointed  out,  science  and  technology  have  many 
branches  and  they  should  serve  the  various  sectors.  Basic  research  should 
not  be  weakened,  and  they  should  mainly  serve  economic  buildup.  The  question 
is  that  our  nation’s  scientific  and  technical  teams  are  divided  among  produc¬ 
tion,  the  national  defense  Industry,  regional  scientific  research  agencies,  uni¬ 
versities  and  the  Chinese  Academy  of  Sciences,  They  all  mainly  serve  economic 
buildup,  but  we  also  need  to  profoundly  study  what  is  the  proportion  of  basic 
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research,  applied  research,  developmental  work,  popularization  of  applications, 
scientific  and  technological  service  in  scientific  research  work  carried  out  by 
the  various  sectors  before  the  entire  function  of  our  scientific  and  technologi*- 
cal  battlefront  can  achieve  the  highest  efficiency. 

4.  We  should  study  the  comprehensive  utilization  of  science  and  technology  to 
develop  production.  '  This  problem  is  actually  the  problem  of  how  to  realize 
the  four  modernizations .  Developed  nations  have  gone  through  several  hundred 
years  of  evolution.  They  have  formed  their  own  national  scientific  and  tech¬ 
nological  system  on  their  economic  foundations  and  under  their  social  condi¬ 
tions.  In  these  nations,  as  science  and  technology  are  more  finely  divided, 
how  science  and  technology  form  a  whole  and  how  they  develop  their  greatest 
function  in  economic  and  social  development  are  spontaneously  regulated  by  the 
economic  laws  of  capitalism.  The  situation  in  our  nation  is  completely  differ¬ 
ent.  Before  liberation,  our  nation  was  basically  a  semifeudal  and  semicolonial 
society.  Science  and  technology  were  very  backward.  After  liberation,  the  main 
portion  of  our  nation’s  large  industries  and  scientific  research  was  introduced 
or  learned  from  abroad  in  a  parallel  manner,  and  the  two  did  not  combine  well. 

In  addition,  we  implemented  centralized  authority  and  command  type  planned 
economy,  and  for  a  long  time  we  committed  leftist  mistakes,  unified  procure¬ 
ment  and  contracted  sales,  eating  from  the  big  pot,  not  talking  about  economic 
gains,  the  economy  lost  its  Internal  power  to  utilize  and  promote  science  and 
technology.  Scientific  research  itself  progresses  in  many  directions  simul¬ 
taneously  like  10,000  arrows  being  released  together."  A  complete  scientific 
and  technological  system  that  was  coordinated  with  economic  and  social  develop¬ 
ment  did  not  form.  Therefore,  although  our  nation ^s  science  and  technology  did 
realize  some  major  inventions  and  creations,  but  most  were  singular  efforts 
and  they  could  not  produce  a  major  effect  upon  the  national  economy.  There¬ 
fore,  although  it  is  important  that  our  nation’s  scientific  and  technological 
-battlefront  create  new  theories  and  new  technologies,  it  is  more  important  to 
comprehensively  utilize  science  and  "technology  to  solve  the  problems  of  regional 
professions  and  major  development  in  production. ^  The  Chinese  Academy  of 
Sciences  and  the  provincial  committees  of  Heilongjiang,  Hebei,  Ningxia  and 
Hunan  established  five  comprehensive  scientific  experimental  bases  (counties) 
for  agricultural  modernization  on  a  trial  basis.  They  did  it  this  way.  After 

4  years  of  experiments,  the  five  counties  of  Hailun,  Luancheng,  Yanci,  Guyuan 
and  Taoyuan  did  not  invent  or  create  any  new  technologies.  Efforts  involved 
only  the  comprehensive  utilization  of  currently  available  science  and  technology 
in  treating  the  farm  village  economies  of  the  five  counties  as  a  whole.  All 
efforts  have  realized  achievements  in  stages.  They  summarized  experience  and 
determined  the  guidelines  for  agricultural  development  in  the  next  5  years: 

1)  The  unit  yield  of  agriculture,  forestry,  livestock  production,  sideline 
production  and  fishery  should  reach  the  higher  levels  of  similar  regions; 

2)  The  per  capita  income  should  reach  the  advanced  levels  of  similar  regions; 

3)  The  total  value  of  agricultural  production  should  increase  by  more  than 

5  percent  per  year  (actually  each  province  increased  this  by  more  than  6  per¬ 
cent)  ;  and  4)  The  ecological  conditions  should  be  improved,  such  as  increasing 
the  area  of  coverage  by  forests  and  grass,  soil  fertility  should  be  gradually 
improved,  the  organic  content  in  soil  should  be  increased  year  after  year. 

We  believe  these  can  be  achieved.  These  cases  explain  the  great  potential  of 
comprehensive  utilization  of  science  and  technology.  I  believe  this  serves  a 
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definite  function  in  indicating  to  us  how  we  should  realize  the  four  moderni¬ 
zations.  This  point  is  worth  continued  study. 

IV.  We  Should  Further  Develop  the  Study  of  Science  of  Science 

At  present,  the  science  of  science  has  just  begun  in  our  nation.  There  should 
not  be  too  many  branches.  I  believe  it  should  mainly  learn  and  digest  the 
achievements  of  foreign  research  in  the  science  of  science,  clarify  how  we  can 
hasten  the  development  of  our  nation ^s  science  and  technology  and  how  we  can 
better  develop  the  function  of  science  and  technology  in  stimulating  economic 
and  social  development.  We  must  build  a  science  of  science  possessing  our  na¬ 
tion’s  unique  characteristics  in  the  theoretical  research  and  application  of 
science  of  science.  For  this,  I  feel  we  should  grasp  tightly  the  following 
aspects  of  work: 

1.  We  should  develop  basic  research  and  applied  research  in  the  science  of 
science.  This  means  we  should  first  study  the  history  of  development  of 
recent  and  modern  science  and  technology  and  foreign  science  of  science,  grasp 
the  general  laws  of  scientific  and  technological  development,  i.e. ,  the  laws 
of  human  understanding  of  nature  and  the  laws  of  man’s  understanding  of  nature 
as  a  social  movement.  This  can  be  said  to  be  basic  research.  Then,  we  should 
study  clearly  the  special  laws  of  science  and  technology  in  China’s  development 
The  latter  can  also  be  said  to.be  a  kind  of  applied  research.  Without  an  over¬ 
all  understanding  and  an  understanding  of  the  history  of  science  and  technology 
without  ah  in  depth  exploration  of  the  general  laws  of  scientific  and  techno¬ 
logical  development  and  the  special  laws  in  China,  then  when  we  encounter  prob¬ 
lems  in  scientific  and  technological  development ,  we  will  handle  the  situation 
as  it  comes  and  this  will  never  solve  the  problems.  Without  theory ,  this  field 
of  science  of  science  cannot  be  developed. 

To  divide  the  work,  to  realize  cooperation  and  to  study  science  of  science  in 
depth,  some  comrades  have  already  separately  studied  scientific  policy ,  scien¬ 
tific  and  research  management,  scientific  economics,  scientific  manpower  and 
theoretical  science  of  science,  and  they  have  already  held  an  academic  meeting 
on  special  topics.  I  believe  that  better  results  will  be  achieved  if  such 
efforts  develop  and  persist. 

2.  We  should  form  a  research  team.  Scientific  practice  is  the  foundation  for 
the  emergence  and  the  development  of  science  of  science.  Abroad,  there  are 
many  people  engaged  in  research  in  the  science  of  science.  They  have  joined 
the  prof ess ioti  after  conducting  research  in  natural  sciences,  the  history  of 
science,  philosophy,  economics,  sociology  and  scientific  research  management. 
Our  research  team  in  science  of  science  is  the  same.  This  specialized  team  is 
still  forming  at  present  and  there  are  few  people.  But  the  leaders  at  each 
level  ate  emphasizing  the  function  of  science  and  technology  and  will  surely 
support  the  development  of  science  of  science.  Because  science  of  science  is 
the  theoretical  explanation  of  the  creative  labor  of  the  broad  numbers  of 
scientific  and  technical  personnel,  they  will  love  and  protect  and  nurture 
science  of  science.  From  the  broad  number  of  scientific  and  technical  per¬ 
sonnel  will  emerge  many  activists  in  science  of  science  and  semiprof essional 
and  professional  researchers.  We  must  rely  on  the  higher  leadership  and  the 
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activists  among  the  broad  number  of  scientific  and  technical  personnel  to  push 
forward  the  development  of  our  nation’s  science  of  science. 

3.  We  must  tightly  grasp  the  data  and  information  of  science  of  science  and 
their  publication  work. 

The  final  goal  of  research  in  the  science  of  science  is  to  develop  science  and 
technology.  But  it  directly  studies  the  laws  of  thought  in  man’s  understanding 
of  nature  and  the  laws  of  the  social  movement  of  man’s  understanding  of  nature. 
Its  research  method  is  basically  the  same  as  that  of  social  sciences.  It  does 
not  need  laboratories  but  the  indispensable  data,  information  and  libraries 
that  are  the  basic  raw  materials  for  research  in  science  of  science.  We  now 
have  briefs,  special  publications  and  special  newspaper  columns,  but  we  lack 
specialized  data,  inf oxmation,  histories  of  foreign  science,  Chinese  transla¬ 
tions  of  famous  works  on  the  science  of  science  and  such  works  written  by 
Chinese.  We  must  conscientiously  and  concretely  do  this  work.  This  is  a  basic 
condition  for  carrying  out  research  in  our  science  of  science. 

4.  We  must  strengthen  international  academic  exchange. 

We  must  actively  participate  in  international  academic  activities  and  absorb 
foreign  research  achievements  to  hasten  the  deyelopment  of  our  research  work. 
Exchange  is  reciprocal.  Only  if  we  ourselves  reach  a  definite  level  and  carry 
out  exchanges  will  we  be  noted  by  foreign  friends  and  be  able  to  exchange  find¬ 
ings  in  depth.  We  cannot  just  go  and  listen,  we  must  use  our  work  to  meet 
friends  and  to  make  friends  with  foreign  scholars  in  the  same  field.  For  this, 
we  must  grasp  foreign  languages.  Relying  on  translations  to  conduct  academic 
exchange  will  not  work. 

5.  We  must  insist  on  the  guidance  of  Marxism-Leninism  and  Mao  Zedong  Thought. 

We  have  now  entered  the  internal  arena  of  science  and  technology.  Our  nation 
is  implementing  the  open  door  policy.  The  lifestyle  and  the  corrupt  ideology 
of  capitalism  have  brought  about  a  definite  influence  in  our  nation.  In  in¬ 
ternational  cooperation  in  science  of  science  and  other  sciences  and  technology, 
we  must  realize  that  our  friends  are  all  over  the  world.  There  are  many  foreign 
colleagues  who  are  friendly  to  our  people  and  who  truly  want  to  support  our 
buildup  of  the  four  modernizations.  But  on  the  other,  hand,  we  must  also  see 
the  corrupt  functions  of  capitalist  politics,  economics  and  culture  and  there 
are  even  traps  awaiting  people  who  have  lost  political  alertness.  We  must  be 
armed  with  Marxism-Leninism  and  Mao  Zedong  Thought,  love  our  socialist  mother¬ 
land,  insist  on  sacrificing  ourselves  for  the  people’s  science,  talk  about 
scientific  morality,  establish  a  good  scholarly  atmosphere,  and  be  proud  sons 
and  daughters  of  the  Chinese  nationality. 

Science  of  science  is  a  comprehensive  science.  It  includes  the  content  of 
natural  sciences  and  the  content  of  social  sciences.  The  basic  viewpoints  of 
dialectic  materialism  and  historical  materialism  must  be  the  guiding  thoughts 
and  the  foundation  of  methodology  in  our  research  work.  I  believe  the  Chinese 
Academy  of  Sciences  has  two  unique  characteristics.  One  is  that  it  seeks  truth 
from  facts  and  serves  the  buildup  of  socialist  modernization.  The  other  is  that 
it  takes  Marxist  ideology  as  the  guide.  During  . this  new  era  of  building  social¬ 
ist  modernization,  as  the  economy  is  readjusted,  reformed,  reorganized  and 
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improved,  science  and  technology  will  develop  their  important  function  more 
and  more.  This  is  the  glorious  and  actual  situation.  After  the  Sixth  Plenum 
of  the  party,  our  party^s  Central  Committee  has  completed  the  task  of  bringing 
order  out  of  chaos  in  guiding  technology .  The  scientific  system  of  Mao  Zedong 
Thought  has  again  shown  its  brilliance.  We  are  fully  confident  in  foreseeing 
that  in  the  march  of  the  Chinese  people  toward  rebuilding  nature  under  the 
guidance  of  Marxism-Leninism  and  Mao  Zedong  Thought,  our  research  in  science 
of  science  will  ride  the  waves  and  travel  10,000  li! 

[Remarks]  The  several  paragraphs  on  the  trends  in  the  development  of  recent 
and  modern  science  and  technology  were  added  when  rearranging  the  speech.  The 

discussion  of  the  second  technological  revolution  was  based  on  the  paper  ''The 
Road  of  Technological  Revolution  and  the  Laws  of  Technological  Economies" 
("Science  of  Science,"  No  6,  1981)  by  Comrade  Chen  Ping  [7115  1627]  of  the 
China  Science  and  Technology  University. 
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SCIENCE  PROGRAMS  PREDICATED  ON  NEEDS  OF  ECONOMIC  DEVELOPMENT 

Beijing  ZIRAN  BIANZHENGFA  TONGXUN  [JOURNAL  OF  DIALECTICS  OF  NATURE]  in  Chinese 
Vol  3  No  2,  10  Apr  1981  pp  1-2 

[Article  by  Guan  Weiyan  [4619  1919  3508]  of  the  Physics  Institute  of  the 
Chinese  Academy  of  Sciences:  "Scientific  Programs  Must  Be  Formulated  Based  on 
the  Needs  of  National  Economic  Development"] 

[Text]  Recently,  the  Working  Conference  of  the  Central  Committee  decided  on 
the  major  policy  further  to  adjust  the  economy  and  to  realize  further  politi¬ 
cal  stability.  In  implementing  this  policy,  science  and  technology  should 
develop  in  coordination  with  the  economy  and  society,  and  the  promotion  of 
economic  developn\ent  should  be  the  foremost  task. 

When  the  State  Planning  Commission  draws  up  long-range  national  economic  de¬ 
velopment  plans,  it  should  include  programs  for  the  development  of  science  and 
technology  as  part  of  the  plans.  It  should  also  include  scientific  programs 
as  programs  for  developing  the  national  economy.  This  means  scientific  pro¬ 
grams  should  be  formulated  according  to  the  needs  of  national  economic  develop¬ 
ment  so  that  the  two  can  be  organically  and  closely  combined.  In  national 
economic  development,  a  relatively  fast  rate  of  development  can  be  realized 
only  if  we  self-conscientiously  utilize  the  newest  scientific  and  technical 
achievements.  Scientific  endeavors  can  become  prosperous  and  persist  only 
when  social  needs  serve  as  the  driving  force. 

The  key  issue  is  that  the  state  planning  agencies  should  regard  scientific 
and  technical  programs  as  their  own  affairs,  place  these  programs  under  their 
control  and  exert  efforts  to  use  these  programs  to  serve  national  economic  de¬ 
velopment.  If  the  planning  departments  merely  provide  a  certain  amount  of 
funds  for  scientific  research  each  year  but  do  not  assign  tasks  to  the  scien¬ 
tific  research  departments  and  do  not  Inspect  the  results  of  such  investment, 
then,  scientific  research  and  the  needs  of  national  economic  development  would 
be  disconnected . 

During  the  feudal  era,  natural  science  was  not  allowed  to  be  widely  and  mean¬ 
ingfully  applied  in  production  because  feudal  production  was  based  on  manual 
labor  of  farmers  and  craftsmen.  Farmers  and  craftsmen  based  their  own  labor 
on  personal  skills  and  skills  acquired  through  experience  and  their  knowledge 
of  natural  science  unrelated  to  scientific  theory. 
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When  the  feudal  society  changed  into  a  capitalist  society,  the  role  of  science 
changed.  While  pursuing  profits,  capitalists  already  learned  to  apply  natural 
science  in  production.  Capitalism  made  science  serve  it,  and  changed  science 
from  being  the  servant  of  theology  into  a  slave  of  capitalism  and  a  tool  to 
enlarge  surplus  value  and  to  pursue  surplus  profit.  During  the  beginning  per¬ 
iod  of  theemergence  of  capitalism,  the  capitalist  class  decided  to  join  the 
sciences  in  an  uprising  to  oppose  the  church.  Because  of  the  Influence  of 
the  capitalist  class  in  creating  profits  in  production,  a  new  organ  to  study 
nature  was  born  in  Europe-^-^the  scientific  academy.  Rules  of  some  scientific 
academies  clearly  stated  that  the  most  important  task  of  a  scientific  academy 
was  to  promote  the  development  of  ^mechanical  skills”  Cl*e.,  technology).  For 
example,  the  ^minister  of  finance”  of  Louis  XIV  of  France,  Jean  Baptiste 
Colbert,  who  became  famous  for  his  policies  to  protect  capitalist  Industries 
and  develop  trade  was  at  the  same  time  a  founder  of  the  French  Science  Academy. 
This  fact  did  not  occur  by  chance.  He  specifically  used  to  asked  scientific 
workers  to  develop  sciences  that  could  promote  the  development  of  national  in-* 
dustries. 

As  capitalist  production  developed,  the  capitalist  class  sought  more  and  more 
help  from  natural  sciences.  When  it  was  necessary,  they  were  willing  to  spend 
huge  amounts  of  funds  to  build  laboratories  and  special  academies  for  physics 
and  technological  sciences.  Some  large  enterprises  of  capitalist  nations 
have  relatively  large  research  and  development  departments.  For  example,  IBM  " 
of  the  United  States  and  the  Bell  Telephone  Company  all  have  large  laboratories, 
and  their  research  achievements  are  known  worldwide.  But  more  importantly,  the 
research  plans  of  these  laboratories  are  formulated  directly  according  to  the 
needs  of  developing  the  companies’  production  and  they  directly  serve  to  im¬ 
prove  the  companies^  competitive  capabilities.  The  results  of  a  close  combin¬ 
ation  of  production  needs  and  scientific  and  technical  research  are  visible. 

The  production  of  capitalist  society  is  disorderly  and  chaotic,  but  the  inters 
nal  structure  of  every  enterprise  is  highly  organized  and  precisely  planned. 

Our  socialist  nation  can  apply  those  things  that  are  effective  in  the  internal 
structure  of  the  individual  enterprises  of  the  capitalist  world  in  the  whole 
society  so  that  scientific  plans  of  the  state  can  be  self -conscientiously  in^ 
eluded  in  the  needs  of  national  economic  development.  In  fact,  only  socialism 
can  free  science  and  technology  from  the  yoke  of  capitalism  so  that  they  can 
be  changed  from  a  tool  for  profiteering  to  a  means  to  increase  the  material 
welfare  of  the  laboring  people. 

It  is  only  possible  to  assure  that  scientific  and  technical  plans  are  backed 
by  the  needs  of  national  economic  development  when  the  state  planning  depart¬ 
ments  organize  teams,  draw  up  and  monitor  scientific  and  technical  programs. 

Scientific  research  can  be  divided  into  near  term,  medium  term  and  long-range 
projects  according  to  the  period  required  for  them  to  serve  a  function  in 
production.  In  long-range  plans,  some  medium  term  projects  should  be  em¬ 
phasized,  i.e,,  those  projects  which  could  serve  a  function  in  production 
within  IQ  to  20  years. 
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Take  energy  as  an  example.  Controlled  thermonuclear  fusion  is  a  hopeful  way 
for  mankind  to  solve  fundamentally  the  problem  of  the  depletion  of  energy. 

But  it  is  a  long'^range  project  and  it  will  not  produce  any  economic  gain 
within  about  50  years.  Therefore,  our  national  strength  and  the  technologi¬ 
cal  preparations  of  the  past  still  cannot  appropriately  include  this  as  an 
emphasis  at  present. 

Nuclear  fission  power  stations  are  medium  term  projects.  They  already  gener¬ 
ate  over  10  percent  of  the  total  amount  of  electric  powr  in  industrially  ad¬ 
vanced  nations.  It  is  estimated  that  by  the  year  2000,  the  proportion  of 
electricity  generated  by  nuclear  power  throughout  the  xnsrld  will  surpass  30 
percent.  More  than  20  nations  in  the  world  already  have  nuclear  power  sta¬ 
tions  while  it  is  still  a  blank  in  our  nation.  Our  nation  already  possesses 
a  fair  amount  of  technical  reserve  for  such  meditam  term  projects.  As  long  as 
we  conscientiously  plan  the  economic  effects  that  may  be  possible  during  the 
next  5  to  10  years,  we  should  include  these  projects  as  key  projects. 

Again,  for  example,  the  utilization  of  solar  energy  can  also  be  feasibly 
realized  in  the  near  future.  It  is  also  a  medium  term  project  which  does  not 
require  a  large  investment  and  which  can  produce  quick  results. 

During  the  1950 *s  when  the  Soviet  Union  led  in  satellite  technology,  the  United 
States  reexamined  itself  and  discovered  that  its  weakness  was  in  materials 
science.  Therefore,  it  decided  to  establish  over  10  materials  research 
centers.  As  a  result,  it  overcame  its  own  weakness,  and  it  enabled  space 
technology  to  rapidly  catch  up  and  surpass  the  Soviet  Union,  Material 
science  is  related  to  all  sectors  of  the  national  economy.  And  the  continue 
ally  emerging  new  materials  in  the  international  arena  have  become  the  most 
Important  material  foundations  of  new  technologies .  We  should  select  some 
projects  that  will  produce  medium  term  gains,  organize  forces  and  make  break¬ 
throughs  in  key  areas. 

Under  the  present  situation  created  by  the  major  decisions  of  the  Central 
Committee,  the  scientific  and  technical  battlefront  should  also  Implement  the 
policy  of  further  adjustment.  It  should  review  and  examine  current  scientific 
research  programs  and  plans.  First,  it  should  grasp  those  projects  that  re¬ 
quire  less  Investment,  less  time  and  that  will  produce  quick  results.  Funds 
should  be  appropriated  according  to  the  tasks  and  the  execution  of  the  projects 
should  be  effectively  monitored  so  that  the  Investment  can  produce  results. 

The  effort  should  not  be  as  it  sometimes  was:  "Throwing  money  into  the  ocean, 
not  even  a  sound  could  be  heard,"  Secondly,  in  long-range  plans,  we  should 
selectively  grasp  several  meditim  term  projects,  organize  forces,  and  make 
breakthroughs  in  key  areas.  I  agree  entirely  with  the  policy  of  replacing 
efforts  of  enterprises  to  develop  potential,  renovation  and  improvement  at  an 
important  position.  But,  to  realize  the  miraculous  "economic  takeoff"  ex¬ 
perienced  by  some  nations  after  the  war,  we  should  emphasize  the  use  of  the 
newest  achievements  in  modem  science  and  technology  even  more  and  to  catch 
up  with  the  others  from  a  starting  point  at  a  higher  level. 

When  Lenin  analyzed  the  capitalist  world  during  the  era  of  imperialism,  he 
pointed  out  the  law  of  "latecomers  surpassing  the  old  timers."  It  was  because 
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of  this  law  that  led  to  demands  for  redividing  the  colonies  and  war  among 
imperialist  nations.  One  of  the  reasons  for  '-the  latecomers  surpassing  the 
old  timers”  was  that  the  latecomers  did  not  carry  the  burden  of  outdated 
technology  and  they  could  freely  use  new  technology.  In  Industrial  buildup, 
we  should  use  the  newest  achievements  in  modern  science  and  technology  as 
much  as  possible  while  emphasizing  technical  improvement  of  existing  enter¬ 
prises.  We  should  use  new  technical  equipment  and  all  methods  to  change  funda¬ 
mentally  our  natlon^s  backwardness  in  industry  and  agriculture  so  that  our 
nation ^s  shortcoming  of  having  a  ”weak  foundation”  can  be  changed  to  an  ad¬ 
vantage  of  ”not  being  burdened,” 
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SCIENTIFIC  RESEARCH  READJUSTMENT  NECESSARY  TO  NATIONAL  ECONOMY 

Beijing  ZIRAN  BIANZHENGFA  TONGXUN  [JOURNAL  OF  DIALECTICS  OF  NATURE]  In  Chinese 
Vol  3  No  2,  10  Apr  81  pp  3-6 

[Article  by  Yang  Jike  [2799  4764  3784],  professor  at  the  Chinese  Science  and 
Technology  University  and  deputy  governor  of  the  People's  Government  of  Anhui 
Province:  "Efficiency  of  Scientific  Research  Must  Be  Improved"] 

[Text]  During  the  period  of  readjusting  the  national  economy,  scientific  re¬ 
search  must  also  be  readjusted  correspondingly.  Because  national  economic  de¬ 
velopment  often  makes  demands  upon  scientific  research  and  because  scientific 
research  must  first  satisfy  the  needs  of  national  economic  development,  there¬ 
fore,  readjustment  of  scientific  research  work  in  reality  Is  an  important 
link  in  the  readjustment  of  the  national  economy.  Without  such  readjustment, 
scientific  research  will  not  be  able  to  combine  with  the  national  economy  well, 
and  it  will  go  against  our  nation ^s  situation  and  will  hinder  the  realization 
of  the  four  modernizations. 

Readjustment  of  scientific  research  involves  many  subjects.  Here,  we  will 
only  talk  about  a  few  general  views  concerning  one  of  the  problems — improving 
work  efficiency,  A  comparison  of  the  funds  our  nation  has  spent  over  the  years 
in  scientific  research  and  the  achievements  realized  shows  that  the  efficiency 
is  not  high.  In  some  fields,  it  is  even  very  low.  If  our  scientific  and 
technical  circles  can  think  of  ways  to  improve  efficiency  with  one  heart 
and  soul  so  that  one  man^s  achievement  is  worth  two  men^s  achievements,  and 
the  work  that  takes  2  hours  to  complete  now  can  be  completed  in  1  hour,  1 
square  meter  of  space  can  be  used  as  the  2  square  meters  of  space  required 
now,  the  utilization  of  one  instrument  can  equal  that  of  two  instruments, 
then,  scientific  research  will  be  able  to  improve  at  least  fourfold  in¬ 
stantaneously  without  increasing  investment  in  capital  construction,  instru¬ 
ments  and  equipment.  This  is  not  empty  talk.  The  key  is  conscientious  and 
concrete  work.  The  key  to  concrete  work  is  to  exert  efforts  to  discover  the 
potential  of  man,  time,  locality  and  materials  so  that  they  may  be  fully  de¬ 
veloped. 

In  developing  human  potential,  we  must  first  develop  the  potential  of  the 
group.  In  our  nation  at  present,  there  is  a  serious  imbalance  in  the  distri¬ 
bution  and  assignment  of  manpower  groups.  One  of  the  reasons  that  many 
talented  people  cannot  develop  their  potential  is  that  the  groups  to  which 
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they  belong  are  overly  crowded.  But,  the  fields  in  which  they  can  develop 
their  potential  in  a  great  way  are  barren  and  there  is  a  lack  of  gardeners. 

Such  an  imbalanced  distribution  and  assignment  of  groups  can  be  explained  by 
two  cases.  One:  We  have  recently  learned  from  the  founding  meeting  of  the 
Second  Light  Industry  Society  in  Anhui  Province  that  the  subordinate  units  of 
the  Second  Light  Industry  Department  of  Anhui  Province  has  160,000  people. 
Those  possessing  special  knowledge  constitute  only  0.31  percent,  a  pitiful 
trifle.  A  reading  of  the  topics  of  the  academic  reports  showed  that  although 
many  are  beneficial  to  the  economy,  the  number  is  also  pitifully  small.  How 
can  such  a  weak  technical  force  enable  light  industry  to  realize  lengthy  and 
full  development?  How  can  we  truly  place  light  industry  at  an  Important 
position?  But,  the  scientific  research  units  in  national  defense  have  a 
gathering  of  talented  people  and  university  graduates  are  as  numerous  as  the 
crucian  carp  swimming  in  the  river.  According  to  rumors,  there  was  a  couple 
who  graduated  from  the  department  of  electrical  engineering  at  the  708  In¬ 
stitute.  During  the  Cultural  Revolution,  they  were  persecuted  and  sent  to  the 
villages.  They  helped  the  production  brigade  of  the  commune  in  the  farm  vil¬ 
lage  buy  leftover  bits  and  pieces  of  industrial  material  from  the  factories 
and  taught  several  intellectual  youths  to  make  small  electric  motors  which 
realized  a  profit  of  200,000  yuan  a  year.  The  production  brigade  of  the  com¬ 
mune  regarded  them  as  indispenslble  and  each  month  it  gave  them  an  additional 
140  yuan  in  wages.  After  bringing  order  out  of  chaos,  the  708  Institute  in¬ 
vited  them  back  to  the  institute  and  even  allowed  their  promotion  and  raised 
their  wages .  Both  of  them  wanted  to  remain  in  the  farm  village  and  were  not 
willing  to  return  to  the  institute.  If  they  returned  to  the  institute,  they 
figured  that  they  would  be  reserve  personnel  or  redundant  personnel,  and  like 
most  other  university  graduates,  they  would  not  be  able  to  develop  their 
potential.  Can  we  suggest  that  the  scientific  and  technical  personnel  of  the 
units  subordinate  to  the  National  Defense  Science  Commission  be  readjusted 
so  that  a  large  number  of  them  can  be  assigned  to  serve  in  the  civilian  light 
textile  industry,  electronics  industry,  electrical  engineering  industry, 
machinery  industry,  and  chemical  engineering  industry  which  urgently  need 
talent?  The  National  Defense  Science  Commission  places  a  lot  of  emphasis  on 
systems  sciences.  If  it  can  use  the  methods  of  systems  science  to  study  the 
problem  of  unified  planning  and  utilization  of  the  nation's  scientific  and 
technical  talent,  then  it  will  surely  not  oppose  this  suggestion  of  mine. 

Another  thing;  This  year,  Anhui  Province  invited  experts  of  15  disciplines 
to  the  northern  and  southera  regions  of  the  Huai  River  and  western  Anhui  to 
inspect  the  comprehensive  utilization  of  natural  resources.  This  required 
the  use  of  systems  science  to  cariry  out  comprehensive  economic  research.  ¥e 
invited  a  mathematical  lecturer  who  knew  the  field  to  join  the  work.  By 
chance  we  asked:  How  many  teachers  in  your  school’s  mathematics  department 
are  engaged  in  mathematical  research  that  has  practical  uses  in  the  national 
economy?  This  lecturer  thought  about  it  for  a  long  time  and  said  except  for 
himself  nobody  else  was  interested  and  all  were  involved  in  abstract  mathe¬ 
matics,  At  the  same  time,  a  comrade  who  had  just  returned  from  an  inspection 
tour  of  the  United  States  told  me  that  the  mathematics  department  of  the  state 
university  he  visited  had  25  professors  and  20  of  them  taught  applied  mathe¬ 
matics  and  concurrently  engaged  in  scientific  research,  5  professors  taught 
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abstract  mathematics,  but  they  also  were  involved  in  applications  research  at 
the  same  time.  This  is  because,  only  by  engaging  in  applications  research 
can  they  obtain  extra  compensation  under  contracts  from  enterprises.  This 
is  a  comparison  that  is  worth  thinking  about. 

I  believe,  to  readjust  the  imbalance  of  manpower  between  the  "roads,**  the 
government  should  study  and  develop  truly  effective  policies  so  that  manpower 
can  move  toward  a  direction  of  joining  with  national  economic  needs  under  a 
controlled  manner.  To  readjust  the  imbalance  of  manpower  between  abstract 
theoretical  studies  and  practical  applications,  the  government  should  study 
the  policies  of  combining  planned  adjustment  of  manpower  and  market  adjust¬ 
ment.  Otherwise,  the  Imbalance  of  manpower  groups  will  continue  to  develop. 
This  obviously  is  unfavorable  to  national  economic  development  and  the  build¬ 
ing  of  the  four  modernizations. 

The  second  aspect  in  developing  the  potential  of  manpower  is  to  develop  the 
potential  of  the  individual.  For  this,  the  urgent  task  at  present  is  to  im¬ 
plement  and  popularize  the  16-character  policy  of  "single  project  management, 
division  of  responsibility  in  levels,  criticism  and  evaluation  by  peers, 
signing  of  contracts."  According  to  reports  by  comrades  who  had  recently 
worked  at  the  Massachusetts  Institute  of  Technology  in  the  United  States,  the 
professors  at  that  school  are  all  concurrently  involved  in  scientific  research 
tasks  commissioned  by  industries  and  mining  enterprises,  various  social  or¬ 
ganizations  and  the  government.  Most  use  the  contract  responsibility 
system.  The  goals,  funds  and  times  are  all  fixed,  but  the  professors  signing 
the  contract  are  responsible  for  how  to  utilize  the  funds  and  time  including 
the  hiring  of  workers  and  purchasing  or  processing  instruments  and  equipment. 

In  this  way,  funds  are  conserved,  and  only  those  instrtjments  that  are  necessary 
and  sufficient  are  purchased.  Competition  among  experts  is  keen  and  they  fear 
losing  the  next  contract.  Every  worker  works  hard.  This  management  method 
not  only  forces  the  direction  of  scientific  research  to  be  combined  with  the 
practical  needs  of  industries,  it  is  also  a  strong  driving  force  behind  every 
individual.  It  makes  them  have  a  strong  sense  of  responsibility  and  they 
utilize  every  minute  and  second  in  their  work  and  their  efficiency  is  very 
high.  In  this  way,  the  mobility  and  the  potential  of  people  are  all  fully 
developed,  and  their  upward  and  downward  mobility  depends  entirely  on  the 
level  of  their  achievement.  Seniority  is  not  adhered  to.  To  say  that  one 
of  them  equals  two  of  us  may  be  an  understatement. 

There  is  also  a  lot  that  can  be  done  in  the  effective  utilization  of  time. 

If  the  method  of  unified  planning  proposed  and  popularized  by  Prof  Hua  Luogeng 
[5478  5012  1649]  is  used  in  scientific  research,  a  lot  of  time  can  be  saved. 

I  have  seen  laboratories  for  chemical  analysis  at  several  research  institutes 
but  frequently  I  do  not  see  a  large  number  of  ordinary  flasks  that  have  been 
washed,  such  as  test  tubes,  beakers,  s3q)hons,  droppers,  fractional  distillers, 
etc.  It  can  be  imagined  that  such  an  analysis  laboratory  surely  is  not  highly 
efficient  in  the  utilization  of  time.  Experiments  must  be  like  an  operation 
performed  by  a  surgeon  on  his  patient.  All  tools,  knives,  scissors,  tongs, 
needles,  saws,  etc,,  must  be  washed,  wiped,  sterilized  and  cleaned  and  placed 
orderly  in  the  tray  beside  the  operating  table  for  one  nurse  to  hand  them 
over  to  the  surgeon  for  use.  The  doctor  should  concentrate  all  attention  on 
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the  site  of  the  operation  and  he  does  not  even  turn  his  head  when  asking  for 
tools.  Only  in  this  way  can  the  entire  operation  he  performed  within  the 
shortest  time.  The  efficiency  is  the  highest,  and  the  safety  of  the  patient 
can  be  most  completely  guaranteed.  The  situation  in  chemical  experiments  is 
the  same.  If  a  tool  has  to  be  sought  when  it  is  needed,  and  then  washed  and 
cleansed  in  distilled  water  for  use,  won^t  precious  time  be  wasted?  This  is 
really  a  pity.  This  seems  to  be  a  very  insignificant  thing,  but  it  has  a 
profound  meaning.  Because,  if  every  procedure  of  every  scientific  and  tech¬ 
nical  experiment  takes  into  consideration  how  to  conserve  time,  very  quickly, 
a  double  amount  of  work  can  be  done  with  half  the  effort.  Therefore,  I  be¬ 
lieve  every  scientific  researcher,  especially  comrades  leading  the  scientific 
research  project  groups,  must  learn  the  scientific  methods  of  saving  time  and 
manpower,  such  as  the  method  of  unified  planning.  We  must  conscientiously 
study  how  to  develop  the  potential  of  time. 

In  management,  we  must  reward  those  who  save  time  and  punish  those  who  waste 
time.  In  the  past,  the  various  unreasonable  political  labels  such  as  ’’being 
a  pure  specialist”  and  the  unshaken  ’’permanent  appointments”  have  created  an 
actual  result  of  punishing  those  who  saved  time  and  those  who  worked  hard  and 
correspondingly  awarded  those  who  wasted  time,  therefore,  all  of  these  were 
not  scientific  management  methods.  They  are  contrary  to  the  goal  of  improving 
efficiency.  To  seek  rapid  progress  in  scientific  research  in  such  a  way  is  . 
trying  to  go  south  by  driving  the  chariot  north!  If  we  can  quantitatively 
survey  and  compile  statistics  on  the  distribution  of  the  time  required  to 
accomplish  various  types  of  scientific  and  technical  research  tasks  and  pre¬ 
dict  the  longest  time  required  for  similar  types  of  scientific  research  tasks 
with  a  believabllity  rate  of  95  percent  and  fix  the  scheduled  period  by  con¬ 
tract,  then,  we  will  be  highly  confident  in  completing  the  tasks  on  time  or 
ahead  of  schedule,  and  we  will  surely  improve  the  efficiency  of  time  utiliza¬ 
tion  greatly.  If  we  use  the  method  of  rewarding  and  encouraging  efforts  to 
save  time,  then,  the  gain  will  not  simply  be  doubling  the  accomplishment  with 
half  the  effort. 

There  is  also  a  lot  of  potential  that  can  be  developed  in  the  use  of  space  in 
our  nation^ s  scientific  and  technical  research  academies  and  institutes.  The 
area  effectively  used  for  experiments  at  each  research  unit  is  generally 
smaller  than  that  in  foreign  nations.  Comrades  who  have  visited  foreign 
nations  a,ll  know  that  laboratories  in  foreign  nations  are  all  very  crowded, 
and  scieiltlific  and  technical  personnel  do  not  have  office  space.  There  are 
few  managerial  personnel.  Therefore,  the  area  occupied  by  offices  is  also  very 
small.  Frequently,  to  utilize  space  most  effectively,  it  is  common  to  carry 
out  several  research  projects  in  the  same  laboratory.  Cabinets  line  the  walls 
everywhere  in  order  fully  to  utilize  space.  In  contrast,  some  of  the  research 
units  in  our  nation  have  too  much  office  space  and  some  are  even  very  spacious. 
Some  laboratories  have  a  very  low  rate  of  space  utilization.  Many  lab  tables 
are  not  used  for  a  whole  year  but  a  lot  of  instruments  and  equipment  that  are 
never  used  are  stored  there  like  a  museum  of  instruments.  In  our  nation,  it 
is  rare  to  conduct  several  research  projects  simultaneously  in  one  laboratory. 
And  very  few  pi^ople  have  conscientiously  studied  how  to  utilize  most  effec¬ 
tively  every  square  meter  of  space  but  many  people  ask  for  new  buildings.  If 
we  conduct  a  study  and  a  survey  we  will  discover  that  the  research  laboratories 
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and  groups  often  mark  tkeir  boundaries  clearly  and  they  do  not  cross  these 
boundaries.  Because  of  the  rampancy  of  the  incorrect  ideas  of  doing  every*- 
thing  in  a  big  way  and  "occupying”  one  branch  of  science,  the  laboratory 
group  and  the  group  circle  at  the  research  institutes  believe  the  bigger  the 
better,  and  the  more  space  they  occupy  the  better.  As  a  result,  the  effective 
utilization  of  space  in  the  buildings  necessarily  drops  by  a  large  amount. 

The  faults  created  by  this  type  of  purely  administrative  method  can  be  seen. 

A  detrimental  result  thus  created  is  that  the  efficacy  produced  by  the  invest¬ 
ment  in  capital  construction  spent  by  the  state  is  not  high.  Therefore,  dur¬ 
ing  this  period  of  readjustment  when  hundreds  of  professions  await  development, 
readjusting  the  efficiency  of  space  utilization  at  each  scientific  research 
unit  and  readjusting  the  management  system  are  necessary.  The  method  of  re¬ 
adjustment  is  to  use  the  method  of  combining  economic  management  and  adminis¬ 
trative  management  on  the  basis  of  a  general  survey  of  the  actual  use  of  space 
at  the  localities.  For  example,  fees  can  be  levied  on  space  which  is  not 
utilized.  The  criteria  for  such  fees  should  increase  in  the  degree  of  inten¬ 
sity  of  the  space  actually  in  use.  In  this  way,  each  research  laboratory 
group  is  forced  to  convert  office  space  into  laboratories  or  effectively 
utilize  space  that  is  not  used,  or  let  persons  engaged  in  other  Important 
research  projects  use  the  space.  If  such  economic  management  methods  are 
iUsed,  it  is  entirely  possible  for  the  whole  nation  to  develop  potential  space 
constituting  30  percent  of  the  total  without  increasing  the  investment  in 
capital  construction  of  scientific  research.  Some  localities  can  even  de¬ 
velop  potential  space  reaching  50  percent. 

The  potential  of  instruments  and  equipment  is  even  greater.  The  survey  of  the 
nation’s  large  computers  this  year  fully  explains  this  problem.  Up  to  May  of 
1979,  332  Iprge  computers  have  been  imported  at  a  cost  of  $326  million, 
equivalent  to  nearly  500  million  yuan  renminbi.  But,  the  rate  of  utilization 
is  only  a  fraction  of  the  effective  operating  time  of  20  hours  a  day  in 
foreign  nations.  Less  than  one-third  of  the  computers  operate  up  to  10  hours 
a  day.  Anhui  Province  has  234  large  computers,  only  3  operate  over  8  hours  a 
day.  Even  so,  some  units  still  insist  on  continued  importation  of  large  com¬ 
puters.  If  we  investigate  further  to  see  what  the  projects  are  that  run  on 
the  computers  operating  for  more  than  8  hours  a  day,  we  will  often  find  that 
the  proportion  of  important  subjects  related  to  national  economic  development 
is  very  small.  This  is  so  for  computers,  and  it  is  also  the  same  for  other 
expensive  imported  instruments!  Foreign  scientists  who  have  visited  our  nation 
have  praised  the  sophisticated  instrtiments  displayed  at  some  research  institu¬ 
tes  (please  note,  their  rate  of  utilization  is  all  very  low)  because  they 
cannot  afford  to  buy  them!  The  director  of  the  Laser  Research  Institute  of 
the  famous  Max  Planck  Society  in  West  Germany  came  to  China  to  discuss  co¬ 
operation  in  laser  research.  He  said  that  the  instruments  seen  in  our  in¬ 
stitute  were  more  sophisticated  than  the  ones  in  his  institute.  Whether? this 
is  praise  or  a  derogatory  remark,  it  is  difficult  to  tell! 

The  common  phenomenon  of  a  low  efficiency  of  utilization  and  a  low  economic 
gain  of  such  instruments  and  equipment  is  also  contrary  to  the  demands  of  our 
national  economic  development.  I  suggest  that  during  the  years  of  readjust¬ 
ment,  we  should  conduct  a  general  survey  of  all  instruments  and  equipment 
valued  at  over  10,000  yuan  throughout  the  nation.  Necessary  policy 
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readjustments  should  be  made  on  the  basis  of  this  general  survey,  including 
policies  governing  the  importation  of  instruments  and  equipment  and  management 
policies,  and  a  whole  set  of  economic  measures  should  be  taken  to  strengthen 
control  and  management  so  that  each  object  can  be  fully  utilized.  For  ex¬ 
ample,  those  Instruments  and  equipment  that  are  not  being  used  can  be  taxed 
by  levying  an  investment  tax  to  force  them  to  be  used  effectively  and  to  be 
combined , closely  with  the  scientific  research  projects  needed  in  industrial 
and  agricultural  development  and  national  economic  development.  Those  large 
instruments  that  can  be  shared  or  centrally  utilized  such  as  computers  can  be 
intensively  utilized  effectively,  not  letting  them  remain  scattered,  inef¬ 
ficiently  utilized  and  idle.  Such  bad  habits  of  blindly  importing  sophisti¬ 
cated  instruments  and  equipment  and  going  on  a  buying  spree  at  year-end  should 
be  strictly  prohibited.  When  necessary,  laws  must  be  established  to  seek 
legal  responsibility  for  those  who  waste! 


I  do  not  know  why,  but  everyone’s  eyes  seem  to  be  focused  on  export  trade  and 
foreign  markets,  while  at  the  same  time,  the  foreign  exchange  that  does  not 
come  easily  is  wasted  on  some  impractical  sophisticated  instruments.  Several 
hundred  thousand  dollars  are  not  even  mentioned  and  even  several  hundred  mil¬ 
lion  dollars  are  spent  without  regret.  I  see  that  the  time  has  come  to  turn 
the  focus  on  the  unpredictable  foreign  market  in  which  we  cannot  yet  compete 
to  the  vast  domestic  market  and  it  is  time  to  spend  the  precious  foreign  ex¬ 
change  on  materials  that  have  to  be  imported  for  national  economic  development 
instead  of  on  expensive  sophisticated  instruments  which  are  Impractical  in 
China . 

Physiologists  all  know  that  the  functional  efficiency  of  the  hxnoan  organs  is 
very  high.  The  brain,  the  heart,  the  liver  and  the  stomach  all  function  with 
a  high  efficiency.  The  human  body  survives  and  progresses  because  of  their 
highly  efficient  coordination.  Scholars  of  bionics  all  know  that  the 
functional  efficiency  of  any  social  mechanism  will  acquire  vitality  and  will 
realize  lengthy  and  sufficient  progress  if  it  imitates  the  efficiency  of  a 
biological  entity.  Of  course,  there  are  not  exceptions  in  scientific  re¬ 
search.  The  highly  efficient  union  and  utilization  of  manpower,  time,  local¬ 
ity  and  materials  are  like  the  highly  efficient  coordination  of  the  organs  of 
the  human  body,  the  brain,  the  heart,  the  liver  and  the  stomach.  The  low 
efficiency  in  the  utilization  of  htiman  talent  is  like  the  retardation  of  the 
brain.  The  low  efficiency  in  the  utilization  of  time  is  like  myocardial 
infarction.  The  low  efficiency  in  the  utilization  of  space  is  like  harden¬ 
ing  of  the  liver.  The  low  efficiency  in  the  utilization  of  Instruments  and 
objects  is  like  the  swelling  of  fat.  If  all  four  of  these  symptoms  occur 
in  the  human  body,  life  will  end  sopn.  In  scientific  research  agencies,  there 
will  be  intangible  waste  and  no  real  results.  For  this,  let  us  all  call  out: 
We  must  improve  the  efficiency  of  scientific  research!  We  must  include  the 
readjustment  of  scientific  research  as  an  important  content  in  improving  the 
efficiency  of  scientific  research.  We  must  elevate  the  efficiency  within  3 
to  5  years  to  the  level  where  it  can  be  combined  closely  with  national  econ¬ 
omic  development,  and  we  must  elevate  it  to  the  level  where  it  can  correspond 
with  the  steps  of  progress  of  the  four  modernizations,  We  must  seize  every 
minute  and  second  by  being  thrifty  and  by  calculating  carefully.  We  must  de¬ 
velop  the  potential  of  manpower,  materials,  time  and  space  and  utilize  them, 
and  quickly  shorten  the  distance  between  the  level  of  China’s  science  and  tech 
nology  and  the  world’s  advanced  level. 
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STRESSING  SCIENCE,  TECHNOLOGY  IN  ECONOMIC  DEVELOPMENT 
Beijing  RENMIN  RIBAO  in  Chinese  5  Apr  82  p  5 
[Article  by  Li  Jianbai  [^621  0494  4101]] 

[Text]  The  new  policy  on  scientific  and  technological  development  formulated 
by  the  Party  Central  Committee  is  a  momentous  decision  based  on  historical 
experiences  as  well  as  the  only  correct  policy  for  China ^s  science  and  tech¬ 
nology. 

That  we  have  come  to  this  conclusion  is  primarily  because  it  is  completely 
compatible  with  our  national  conditions  and  with  the  demands  of  our  economic 
construction  and  social  development.  As  shown  by  our  experiences  since  the 
founding  of  the  nation,  especially  in  the  past  3  years,  we  must,  in  China’s 
socialist  construction,  change  the  old  practices  under  the  "left  wing"  ideo¬ 
logical  guidance,  start  truly  from  our  practical  conditions,  and  follow  a  new 
path  which  is  more  realistic  in  speed  and  better  in  economic  benefit  and  which 
gives  the  people  a  greater  material  benefit.  With  the  basic  change  in  the 
economic  construction  policy,  one  should  say  that  science  and  technology,  as 
productive  forces ,  have  made  great  contributions  in  promoting  the  development 
of  the  national  economy.  However,  we  must  also  realize  that,  for  a  time  in 
the  past,  many  urgent  problems  were  found  in  the  focal  points  of  scientific 
and  technological  development  and  in  the  management  system,  e.g.,.the  lack 
of  close  integration  between  scientific  and  technological  and  economic  de¬ 
velopments;  the  stress  on  level  in  certain  studies  while  overlooking  the  re¬ 
sults,  and  inadequate  attention  on  the  production  of  consumer  goods;  the  lack 
of  smooth  channels  among  research,  trial  manufacturing,  production  and  ap¬ 
plication;  the  lack  of  necessary  coordination  in  scientific  research  between 
the  military  and  the  civilian  and  among  the  various  civilian  systems ,  the 
dispersion  of  strengths  and  the  duplication  of  tasks;  the  inadequate  digestion 
of  imported  technology  and  the  lack  of  innovation,  etc.  If  these  problems 
are  not  basically  solved,  science  and  technology  will  not  fully  develop  their 
promotive  effect  on  economic  construction.  Conversely,  the  lack  of  improve¬ 
ment  in  the  economy  and  of  funds  and  conditions  will  also  impede  the  develop¬ 
ment  of  science  and  technology.  Therefore,  while  the  new  policy  answers  the 
need  of  the  basic  change  in  the  economic  construction  policy,  it  will  also 
promote  the  coordination  of  science  and  technology  with  the  economic  and 
social  developments. 
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Next,  the  new  policy  is  also  compatible  with  the  laws  of  economic  and  scien¬ 
tific  and  technological  developments,  Whether  Industry  or  agriculture,  or 
any  other  field,  modem  production  is  all  a  product  of  science  and  technology, 
or,  one  might  say,  the  materialization  process  of  science  and  technology. 
Science  and  technology,  as  an  active  element  of  the  productive  forces,  are 
playing  an  ever  greater  role  in  the  economic  growth.  The  conditions  of  the 
major  economically  developed  nations  in  the  world  indicate  that,  at  the  begin¬ 
ning  of  this  century,  their  economic  growth  was  achieved  mainly  by  means  of 
enlargement  and  extention.  In  other  words,  the  growth  was  achieved  by  in¬ 
creasing  the  equipment,  enlarging  the  investment  and  enhancing  the  labor  force. 
After  the  thirties,  especially  after  World  War  II,  it  has  been  mainly  by  means 
of  science  and  technology.  We  were  not  very  conversant  of  these  facts.  The 
moment  developing  production  was  mentioned,  it  meant  setting  up  a  big  display, 
launching  capital  construction  and  reproducing  the  obsolete  technology,  and  we 
paid  for  the  mistakes.  This  lesson  must  be  well  assimilated.  In  terms  of 
the  development  of  science  and  technology,  there  is  also  the  issue  of  the  goal 
which  calls  for  solution.  In  scientific  research,  naturally  we  want  to  explore 
the  unknown,  catch  up  with  and  surpass  the  advanced,  create  more  results  and 
train  more  talents ,  but  the  most  basic  thing  is  to  raise  the  productive  forces 
and  promote  the  economic  and  social  developments ,  Apart  from  this  basic  goal 
and  from  the  needs  of  economic  and  social  developments,  scientific  research 
will  turn  into  a  sourceless  water  and  rootless  tree. 

Today,  there  are  many  reasons  for  the  failure  of  China’s  science  and  technology 
to  develop  their  role  fully.  The  development  and  application  of  science  and 
technology  are  determined  by  the  demand  of  society .  However ,  this  demand  is 
usually  only  a  latent  necessity.  To  turn  it  into  reality  depends,  to  a  large 
extent,  on  correct  policies  and  on  the  understanding  of  the  role  and  position 
of  science  and  technology  on  the  part  of  our  leading  comrades  of  the  various 
levels.  Summarizing  the  past  and  examining  the  thinking  of  our  leading  com¬ 
rades,  we  find  that  our  understanding  of  science  and  technology  is  Indeed  in¬ 
adequate.  There  are  also  many  Incorrect  things  in  practice,  which  are  con- 
centratively  manifested  in  two  aspects:  lack  of  harmony  between  scientific 
and  technological  development  and  the  development  of  the  national  economy; 
neglect  of  the  role  of  the  scientific  and  technical  personnel,  making  it  dif¬ 
ficult  for  them  to  give  full  play  to  their  expertise.  After  the  downfall  of 
the  "gang  of  four,"  especially  since  the  3d  Plenary  Session  of  the  11th  Party 
Central  Committee,  the  understanding  of  the  importance  of  science  and  tech¬ 
nology  has  gradually  improved.  But,  to  give  them  their  proper  position  in 
the  modernization  construction  requires  that  our  leading  comrades  of  the  var¬ 
ious  levels  further  raise  their  consciousness  and  perform  much  concrete  work. 

We  must  realize  that  today,  if  we  still  fall  to  understand  the  importance  of 
science  and  technology  and  to  coordinate  them  with  the  economic  and  social 
developments,  it  will  no  longer  be  a  simple  problem  of  the  leadership  and  work 
methods,  but  a  momentous  issue  of  whether  we  can  accelerate  the  building  of  a 
modem  socialist  power.  Hereafter,  if  we  give  no  serious  attention  to  science 
and  technology,  but  remain  shortsighted  and  stick  to  the  old  ways,  we  will 
pay  even  more  dearly  and  commit  historical  errors. 

To  fully  develop  the  role  of  science  and  technology  in  Heilongjiang  Province 
during  the  6th  5-Year  Plan  is  to  give  full  play  to  the  superiority  of  our 


-  23  - 


province,  tackle  properly  the  key  problems  in  science  and  technology,  spread 
the  scientific  and  technological  achievements  which  are  large  in  volume  and 
wide  in  area  and  which  produce  marked  economic  benefits,  and  seek  to  make  the 
factor  of  scientific  and  technological  progress  play  one-fourth  to  one-third  of 
the  role  in  the  economic  growth. 

1.  Actively  develop  research  work  by  centering  on  achieving  the  strajiegy  of 
agricultural  development.  To  build  our  province  into  a  modern  agricultural 
base  with  commodity  grain  as  the  key  and  overall  development  of  economic 
crops  and  diversification,  and  gradually  realize  the  "three-three  system," 
we  must  organize  a  comprehensive  survey  of  our  natural  resources  and  an  agri¬ 
cultural,  industrial  and  commercial  economic  survey,  and  formulate  a  scien¬ 
tific  overall  plan  on  agricultural  divisions  and  land  utilization,  in  order 
to  rationally  develop  and  utilize  our  natural  resources  and  provide  the  basis 
for  agricultural  modernization.  Currently,  we  particularly  need  to  achieve 
noticeable  results  in  cultivating  and  spreading  superior  varieties,  remolding 
the  farming  system,  improving  the  low-yield  soil,  properly  handling  the  crop 
layout,  changing  the  structure  of  chemical  fertilizers,  introducing  rational 
fertilizing,  producing  insecticides  of  high  efficiency  and  low  residual 
poison,  and  selecting  complete  sets  of  farm  machinery. 

2.  By  actively  developing  studies  of  technology  on  consijmer  goods  production. 
We  must  promptly  readjust  the  service  direction  and  the  composition  of  products 
of  the  machine  industry,  and  study  and  manufacture  suitable  advanced  technical 
equipment  for  light  and  textile  industries,  food  processing  and  the  building 
industry.  We  must  fully  utilize  the  superiority  of  our  natural  resources  and 
concretely  promote  the  comprehensive  utilization  of  Itmber,  beet,  flax,  soy¬ 
bean  and  corn.  We  must  study  and  develop  new  textile  products  using  flax, 
wool,  silk  and  chemical  fiber  as  raw  material,  master  promptly  the  techniques 
of  handling  subsequent  to  dyeing  and  arranging,  improve  the  quality  of  chemi¬ 
cal  fiber  products  and  increase  the  designs  and  varieties.  We  must  study  and 
produce  concentrated,  convenience  and  children '^s  foods  of  high  nutrition, 
superior  quality  and  low  cost,  develop  the  microbial  fermenting  technique,  and 
carry  out  the  study  of  nutritive  composition.  We  must  study  and  manufacture 
new  type  building  materials  and  components  and  provide  advanced  technology  to 
increase  the  output  of  cement,  glass  and  ceramics. 

3.  Actively  develop  studies  on  the  techniques  to  develop  and  conserve  energy 
by  centering  on  solving  the  energy  shortage.  To  solve  the  energy  problem,  we 
must,  in  the  long-range  view,  stress  development  and  conservation  equally; 

in  the  short-range  view,  we  must  give  priority  to  conservation.  Heilongjiang 
is  one  of  the  coal  and  petroleum  bases  in  the  country.  We  must  stress  the 
study  of  the  new  oil  mining  technology^  assuring  the  sustained  high  and  steady 
yield  of  the  oil  fields,  and  improve  the  comprehensive  mechanization  level  of 
coal  mining,  greatly  enhancing  the  coal  output.  In  energy  conservation,  we 
must  vigorously  study  and  provide  new  technology,  material  and  equipment  for 
conseirvatlon  and  develop  the  techniques  of  coal  gasification  and  comprehensive 
utilization  of  inferior  coal.  Solving  the  rural  energy  problem,  an  urgent 
task  today,  must  be  given  preferential  consideration.  First,  we  must  organize 
forces  to  work  out  rural  energy  divisions  in  areas  with  firewood  shortage  and, 
in  accordance  with  the  principle  of  consideration  of  local  conditions. 
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supplement  each  other  In  many  areas ^  comprehensive  utilization  and  practical 
benefit,  plant  fuel  forests,  promote  methane  production  and  small  hydroelec¬ 
tric  stations,  while  actively  utilizing  solar  and  wind  energies,  and  form  a 
rational  energy  eomposltion, 

4,  Studying  and  solving  the  crucial  technical  problems  by  centering  on  de¬ 
veloping  the  potentials  of  existing  industries.  To  develop  the  potentials  of 
existing  industries  by  means  of  technological  remolding  is  a  strategic  measure 
to  achieve  the  beneficial  circle  of  production.  In  technological  remolding, 
we  must  start  from  reality  and  gradually  form  a  rational  technological  compo¬ 
sition,  It  will  be  impossible,  within  a  fairly  long  period  of  time,  for  all 
the  industries  to  adopt  the  newest  technology  and  oner-sidedly  seek  automation. 
We  must  Integrate  the  overall  technological  remolding  with  the  minor  remold¬ 
ing  of  a  part  of  the  equipment,  technology  and  products.  We  must  focus  on  im¬ 
proving  the  economic  benefits,  conserving  energy  and  raw  and  processed  mater¬ 
ials,  reforming  the  products  structure,  and  rationally  utilizing  resources, 
and  consider  quality  improvement,  cost  reduction  and  higher  production  of 
marketable  products  the  main  targets.  We  must  fully  develop  the  superiority 
of  the  machine  Industry  of  our  province  and  serve  the  technological  remolding 
of  the  national  economy, 

5,  Introducing  scientific  and  technological  achievements  in  large  areas  over 
a  wide  range  by  centering  on  improving  the  economic  benefits ,  According  to 
incomplete  statistics,  Heilongjiang,  since  the  founding  of  the  nation,  has 
made  a  total  of  more  than  6,000  achievements  and  imported  a  number  of  new 
techniques  from  abroad  and  within  the  country.  Military  production  also  con¬ 
tains  many  advanced  techniques  and  technology  suitable  for  civilian  use. 

All  these  are  ready-made  productive  forces  and  valuable  assets  already  in  hand. 
So  long  as  they  are  conscientiously  introduced  and  applied,  they  will  produce  a 
great  economic  benefit, 

6,  Properly  handling  the  technological  reserves  by  centering  on  further 
developing  the  national  economy.  While  developing  and  studying  production 
technology,  we  must  appropriately  plan  the  study  of  applied  theories.  In  agri¬ 
culture,  industry,  medicine  and  public  health,  we  must  actively  study  such 

new  technologies  as  electronics,  computer  science,  atomic  energy,  laser  and 
remote  sensing  and  suitably  launch  research  in  genetics,  growth  and  develop¬ 
ment  theories,  and  control  techniques.  We  must  strive  to  make  greater  progress 
in  the  study  of  special  semiconductor  elements  and  semiconductor  sensor  parts, 
and  in  human  reproduction  and  physiology. 
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’ElENMIN  RIBAO' DISCUSSES  PROMOTING  SCIENCE,  TECHNOLOGY 
Beijing  RENMIN  RIBAO  in  Chinese  22  Mar  82  p  5 

[Article  by  Hu  Ping  [5170  1627]  and  Deng  Nan  [6772  2809]:  "In  the  Face  of  the 
New  Situation— Looking  Back  on  the  Implementation  in  the  Past  Year  of  the  New 
Policy  for  Scientific  and  Technological  Development  and  Looking  Forward  to  its 
Prospects"] 

[Text]  At  present,  an  upsurge  of  relying  on  science  and  technology  to  promote 
economic  and  social  development  is  in  the  making  throughout  the  country.  The 
strategic  thinking  of  "economic  and  social  development  must  rely  on  science 
and  technology,  and  science  and  technology  must  serve  economic  and  social  de¬ 
velopment"  is  beginning  to  take  root  in  the  hearts  of  the  people.  Science  and 
technology  as  an  effective  means  of  policymaking  and  as  a  powerful  function  of 
productive  forces  have  become  increasingly  apparent  in  both  the  macro  and  micro 
aspects. 

Since  the  founding  of  the  People's  Republic,  several  upsurges  have  appeared  in 
the  development  of  our  scientific  and  technological  undertakings.  In  1956, 
following  the  development  of  large-scale  economic  construction,  the  first  up¬ 
surge  of  the  "march  toward  science"  appeared  in  our  country,  and  important  re¬ 
sults  were  achieved.  Unfortunately,  it  was  very  quickly  Interrupted  by  the 
political  movement  which  followed.  The  National  Scientific  and  Technological 
Work  Conference  convened  in  Guangzhou  in  1962  cleared  up  the  "leftist"  mistakes 
of  the  latter  part  of  the  1950 ’s  and  adopted  a  series  of  measures  to  consoli¬ 
date  and  strengthen  scientific  and  technological  work.  There  was  a  new  develop 
ment  in  scientific  and  technological  undertakings.  However,  the  "Great  Cultur¬ 
al  Revolution"  which  began  in  1966  again  caused  a  new  and  greater  setback  to 
scientific  and  technological  undertakings.  The  National  Science  Congress  held 
in  1978  was  a  great  turning  point  in  the  development  of  scientific  and  tech¬ 
nological  undertakings  in  China.  This  congress  thoroughly  criticized  politi¬ 
cally  the  long-standing  "leftist"  abuses  which  seriously  fettered  the  develop¬ 
ment  of  scientific  and  technological  undertakings  for  many  years,  implemented 
the  party's  policy  for  intellectuals  as  well  as  other  policies  and  expounded 
the  idea  that  science  and  technology  is  the  Marxist  principle  of  productive 
forces.  This  had  a  far-reaching  impact  on  the  development  of  scientific  and 
technological  undertakings  in  China.  However,  the  inadequacy  was  that  this 
congress  did  not  directly  link  up  the  development  of  science  and  technology 
with  economic  and  social  development  and  did  not  put  forward  the  effective 
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method  and  measure  of  relying  on  science  and  technology  to  promote  economic 
and  social  development, 

new  policy  for  scientific  and  technological  development  put  forward  by 
the  CCP  Central  Committee  in  1981  hallmarked  a  new  stage  in  the  development  of 
scientific  and  technological  undertakings  in  China.  The  central  idea  of  this 
new  policy  is  to  strengthen  close  Integration  and  coordinated  development 
between  science  and  technology  and  the  economy  and  society.  Under  the  impetus 
given  by  this  new  policy  for  scientific  and  technological  development,  new 
changes  have  appeared  on  the  scientific  and  technological  front  in  the  past 
year. 

1.  Many  party  and  government  leaders  from  the  Central  Committee  to  the  local¬ 
ities  have  paid  attention  to  further  strengthening  scientific  and  technologi¬ 
cal  work.  This  kind  of  attention  is  no  longer  just  verbal.  They  are  beginning 
to  regard  the  development  of  scientific  and  technological  work  as  an  important 
component  in  the  development  of  strategy.  Many  districts  and  departments 
throughout  the  country  have  already  integrated  science  and  technology  with  the 
economy,  and  proceeding  from  the  economic  characteristics  and  Industrial  super¬ 
iority  of  their  own  district  and  department,  formulated  an  overall  plan  for  the 
coordinated  development  of  science  and  technology  and  economy.  They  have 
determined  the  orientation  and  problem  of  scientific  research  according  to  the 
needs  of  economic  development,  and  at  the  same  time,  also  relied  on  science 
and  technology  to  tap  latent  productive  capacity  and  to  carry  out  a  technical 
restructuring  of  the  national  economy.  They  have  obtained  definite  results 

in  getting  resources,  energy,  quality,  output  and  economic  returns  from  science 
and  technology.  Facts  have  shown  that  the  development  of  science  and  tech¬ 
nology  is  no  longer  a  less  essential  "soft"  task,  but  it  is  a  "tough"  task 
capable  of  affecting  the  overall  situation. 

2.  The  broad  masses  of  scientific  research  units  as  well  as  scientists  and 
technicians  have  heightened  their  consciousness  of  serving  economic  and  social 
development  and  have  further  defined  the  basic  goal  and  orientation  of  develop¬ 
ing  science  and  technology.  While  steadily  strengthening  basic  research,  China 
at  present  has  concentrated  its  main  force  on  applied  research  and  develop¬ 
mental  research.  Many  units  have  readjusted  the  problems  and  items  of 
scientific  research,  strengthened  direct  ties  with  production  departments,  ac¬ 
cepted  research  tasks  and  assignments  from  production  departments,  supplied 
technical  advice  and  service  to  the  whole  society  and  gradually  developed  the 
orientation  of  scientific  research  to  meet  the  needs  of  society.  This  has  not 
only  effectively  promoted  the  development  of  production,  but  has  also  stimu¬ 
lated  the  work  of  the  units  themselves, 

3.  The  role  of  scientists  and  technicians  in  modernization  is  being  further 
respected.  They  are  not  only  bringing  their  specialities  into  play  in  such 
concrete  work  as  scientific  research,  planning  and  production,  but  they  are 
also  playing  an  Important  role  in  the  strategic  pollc3nnaking  of  the  whole 
district,  the  whole  department  and  even  the  whole  country.  Some  policymaking 
organs  are  beginning  to  pay  attention  to  the  views  of  scientists  and  special¬ 
ists  and  carrying  out  a  feasibility  study  before  they  adopt  an  important 
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measure.  Some  scientists  and  specialists  with  organizational  and  administra¬ 
tive  ability  have  joined  leading  bodies  at  various  levels, 

4.  There  has  been  new  progress  in  the  popularization  and  application  of 
scientific  and  technological  achievements.  As  a  result  of  implementing  the 
principle  of  ”four  shiftings^*  (shifting  scientific  and  technological  achieve¬ 
ments  from  the  laboratory  to  production,  shifting  from  advanced  areas  In  the 
country  to  backward  areas,  shifting  from  military  use  to  civilian  use  and 
shifting  from  outside  the  country  to  inside  the  country) .  The  scientific  and 
technological  achievements  of  many  places  no  longer  remain  at  the  ’’sample, 
sbuvenier  and  exhibit”  stage  but  can  now  be  more  quickly  applied  in  produc¬ 
tion.  Many  new  forms  of  technical  transformations,  such  as  various  forms  of 
contract  systems,  compensative  technological  transfers,  scientific  research 
and  production  joint  ventures,  technical  advice  and  services,  and  technical 
achievements  fairs  have  been  created  in  practice. 

5.  Great  developments  have  taken  place  in  the  work  of  enterprise-run  scien¬ 
tific  research.  After  expanding  the  decisionmaking  power  of  enterprises  and 
setting  up  the  economic  responsibility  system,  many  enterprises  changed  their 
longstanding  tendency  of  neglecting  the  technical  structure  of  the  past  and 
showed  a  greater  interest  in  product  and  technical  quality.  According  to  the 
investigation  of  some  provinces  and  municipalities,  among  the  Important  tech¬ 
nological  achievements  scored  in  1981,  about  one-third  to  one-half  were  sup¬ 
plied  by  enterprise-run  scientific  research  projects.  State-run  scientific 
research  has  distinctive  characteristics  and  superiority  and  can  quickly 
provide  economic  returns.  Some  of  the  enterprises,  which  were  always  oper¬ 
ating  at  a  loss,  have  quickly  turned  losses  into  profits  and  changed  their 
features  because  of  a  breakthrough  in  technology. 

6.  A  new  upsurge  in  studying  and  applying  science  has  appeared  in  the  vast 
countryside.  The  agricultural  production  responsibility  system  has  greatly 
aroused  the  demand  of  the  broad  masses  of  peasants  for  ’’scientific  farming,” 
Apart  from  the  existing  agricultural  techniques  stations  in  the  countryside, 
there  are  now  such  new  things  as  ’’agricultural  science  households,”  and  they 
are  playing  a  hardcore  as  well  as  exemplary  role  in  scientific  farming.  In 
the  past  years,  various  measures  have  been  adopted  in  many  districts  through¬ 
out  the  country  extensively  to  popularize  the  achievements  of  scientific  re¬ 
search  in  agriculture  and  notable  economic  results  have  been  achieved.  There 
is  a  marked  improvement  in  the  position  of  agricultural  scientific  and  techni¬ 
cal  cadres  and  they  are  generally  welcomed  by  the  peasants. 

7.  The  channels  of  scientific  research  funds  are  beginning  to  develop  toward 
diversification.  In  the  past,  scientific  research  funds  came  under  the  unified 
allocation  of  state  financial  departments  and  the  amount  of  funds  had  no  direct 
connection  with  the  economic  returns  of  scientific  research  achievements.  At 
present,  the  economic  returns  of  scientific  research  achievements  receive  wide¬ 
spread  attention  from  society.  Scientific  and  technological  investment  has 
now  become  a  ’’ten  thousandfold  profit”  matter.  The  channels  of  investment 
have  been  Increasingly  diversified.  Apart  from  unified  state  financial  al¬ 
locations,  many  localities,  departments  and  enterprises  have  in  varying  degrees 
all  squeezed  out  funds  for  scientific  and  technological  investment.  Moreover, 
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the  additional  income  obtained  by  the  scientific  research  units  from  the 
transfer  of  technology,  supply  of  technical  services  and  sales  of  scientific 
research  achievements  and  trial-manufacture  products  has  also  become  an  im¬ 
portant  source  of  funds  for  the  scientific  research  units. 

8.  There  is  a  new  way  for  the  rational  circulation  of  qualified  scientific 
and  technical  personnel.  Regarding  the  employment  of  scientific  and  technical 
personnel,  apart  from  unified  assignment  by  personnel  departments,  some 
localities  have  been  experimenting  with  "rational  circulation"  within  a  given 
framework.  Some  have  "invited  applications"  for  technical  guidance  from 
scientific  research  units  and  institutions  of  higher  learning.  Some  have 
formed  "joint  ventures"  with  provincial,  municipal  and  enterprise  research 
units  and  used  outside  scientific  and  technical  forces  to  serve  the  production 
of  their  own  province  and  municipality. 

9.  Large  numbers  of  newly  emerging  medium-size  and  small  towns,  which  relied 
on  science  and  technology  to  quickly  change  their  features,  have  appeared 
throughout  the  country.  The  60  percent  Increase  in  profits  and  the  40  percent 
increase  in  output  of  some  urban  industries  have  been  obtained  from  technical 
progress.  These  towns  have  one  distinguishing  feature  in  common,  and  that  is 
they  have  really  given  prominence  to  scientific  and  technological  work  in 
modernization  and  have  given  an  impetus  to  the  whole  economy  and  to  the  rapid 
development  of  industrial  production  in  particular. 

10.  There  have  been  great  developments  in  the  study  of  scientific  and  techni¬ 
cal  policies.  Last  year,  China  held  two  national  conferences  for  the  study 

of  scientific  and  technical  policies.  At  present,  almost  all  provinces  and 
municipalities  throughout  the  country  have  set  up  organs  for  the  study  of 
scientific  and  technical  policies.  Quite  a  few  districts  and  departments  have 
set  up  research  organs  for  the  study  of  science.  These  organs  and  organiza¬ 
tions  have,  on  the  basis  of  conducting  a  vast  amount  of  investigation  and 
study,  put  forward  many  Important  views  and  suggestions  on  Implementing  the 
new  scientific  and  technical  policies,  restructuring  our  scientific  and  tech¬ 
nical  management  system,  studying  our  strategy  for  social  and  economic  develop 
ment  and  forecasting  the  trends  of  scientific  and  technical  as  well  as  econ¬ 
omic  development  both  at  home  and  abroad. 

Naturally,  we  should  see  that  the  implementation  of  the  new  policy  for  our 
scientific  and  technological  development  is  only  just  beginning.  There  are 
still  many  problems  and  difficulties.  After  the  implementation  of  the  new 
scientific  and  technical  policies,  there  will  be  corresponding  changes  in  our 
scientific  and  technical  management  system,  scientific  research  and  planning 
system,  scientific  research  funds  management  method  and  scientific  and  tech¬ 
nical  personnel  management  method. 

In  the  face  of  this  new  situation,  our  comrades  on  the  scientific  and  techni¬ 
cal  front  hold  that  we  must  first  grasp  the  following  links: 
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Change  the  Outmoded  Work  Method  of  Responsible  Scientific  and  Technical  Depart¬ 
ments 

In  implementing  the  new  policy  for  scientific  and  technological  development, 
there  should  be  a  big  change  in  the  leadership  style  and  work  method  of  the 
scientific  and  technical  departments  at  various  levels.  They  must  break  away 
from  the  former  habit  of  limiting  themselves  to  a  narrow  circle  of  departments 
and  from  the  same  old  ways  of  administrative  management  and  document  reports. 
They  must  closely  cooperate  with  other  departments  and  grasp  important  prob¬ 
lems  relating  to  economic  and  social  development  together .  Everything  from 
determining  economic  targets,  reforming  the  economic  structure  and  deploying 
productive  forces  in  a  rational  manner  to  surveying  and  utilizing  resources  in 
a  rational  manner,  restructuring  the  technology  of  enterprises  and  drawing  up 
technical  and  economic  policies  should  be  grasped.  They  must  enliven  their 
thinking,  enliven  scientific  research  organs  and  enliven  activities  for  find¬ 
ing  ways  of  making  money  for  scientific  research.  They  must  grasp  policies, 
coordination,  industrial  superiority,  uniting  scientific  research  and  produc¬ 
tion  and  popularizing  scientific  research  achievements.  By  means  of  investi¬ 
gation  and  study  and  the  carrying  out  of  guidance  according  to  category,  they 
must  unify  various  tasks  on  the  path  of  closely  integrating  science  and  tech¬ 
nology  with  coordinated  economic  and  social  development. 

Continue  To  Grasp  Properly  the  Work  of  "Four  Shif tings" 

The  carrying  out  of  the  "four  shiftings"  is  the  scientific  summing  up  of 
both  the  positive  as  well  as  negative  aspects  of  the  experiences  of  our 
scientific  and  technological  work  in  the  last  30  or  more  years.  The  present 
question  is  how  to  quickly,  effectively  and  persistently  carry  out  these  kinds 
of  changes.  This  involves  restructuring  the  economic  system  of  the  state  and 
also  involves  the  economic  policy,  tax  policy,  price  policy,  credit  policy, 
technological  secrets  policy  and  patent  right  system  of  the  state.  At  pres¬ 
ent,  many  forms  of  shifting  have  been  created  in  various  parts  of  the  country. 
However,  most  of  them  are  still  at  the  primary  stage.  We  must  continue  to  im¬ 
prove  them,  theoretically  explain  them,  systematically  perfect  them  and  set  up 
laws  to  protect  them. 

Organize  Forces  To  Make  a  Concentrated  Attack  on  Science  and  Technology 

At  present,  in  the  solving  of  some  important  scientific  research  problems, 
there  are  still  such  defects  as  duplication,  dispersed  manpower  and  lack  of 
unified  planning  and  coordination  in  many  departments  and  districts.  Exper¬ 
iences  from  both  at  home  and  abroad  have  indicated  that  in  order  to  solve 
important  scientific  and  technical  problems,  we  must  organize  the  forces  of 
various  sectors,  rationally  carry  out  distribution  of  labor  and  cooperate  in 
making  a  concentrated  attack  before  we  can  get  double  the  result  with  half 
the  effort.  For  the  sake  of  organizing  properly  a  concentrated  attack,  we 
must  first  select  a  number  of  projects;  make  proper  arrangements  for  funds, 
materials  and  manpower;  define  responsibilities  and  strictly  carry  out 
periodic  inspections.  Not  only  key  projects  of  a  national  nature  must  carry 
out  work  in  this  way,  but  some  of  the  projects  of  a  departmental  or  regional 
nature  must  also  carry  out  work  in  this  way.  In  the  concentrated  attack. 
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responsible  scientific  and  technical  departments  must  closely  cooperate  with 
the  departments  and  units  concerned  and  actively  bring  their  organizing  and 
coordinating  role  into  play. 

Actively  and  Reliably  Carry  Out  the  Restructuring  of  the  Scientific  and  Tech¬ 
nical  Management  System 

Following  the  implementation  of  the  new  policy  for  scientific  and  technologi¬ 
cal  development,  certain  contradictions  in  the  scientific  and  technical  manage 
ment  system  have  become  more  clearly  exposed.  The  restructuring  of  the 
scientific  and  technical  management  system  has  become  imperative.  This  kind 
of  restructuring  deals  with  a  wide  range  of  sectors  including  perfecting 
scientific  research  planning,  expanding  the  decision-making  power  of 
scientific  research  units,  implementing  compensative  technological  transfer, 
perfecting  the  scientific  research  contract  system,  diversifying  the  channels 
of  scientific  research  funds  arid  using  qualified  scientific  and  technical 
personnel  in  a  rational  manner.  Even  though  at  present  our  country  is  still 
in  the  period  of  readjustment  and  all-round  restructuring  cannot  be  carried 
out,  we  should  actively  create  conditions  by  beginning  to  restructure  parts 
which  are  already  matured,  accumulate  experiences  and  gradually  popularize 
them.  We  cannot  passively  wait.  If  a  unified  method  for  the  whole  country 
cannot  be  formulated  to  solve  some  of  the  problems  for  the  time  being,  we 
could  fomulate  some  provisional  rules  and  regulation  based  on  the  actual 
situation  of  our  own  district  or  department  to  expedite  the  development  of 
work. 

Strengthen  the  Study  of  Scientific  and  Technical  Policies 

The  study  of  scientific  and  technical  policies  is  a  kind  of  comprehensive 
research  spanning  departments  and  disciplines  and  involving  the  fields  of 
politics,  economics,  society,  science  and  technology,  and  education.  Exper¬ 
iences  in  many  countries  have  indicated  that  the  study  of  scientific  and 
technical  policies  has  a  very  important  bearing  on  the  development  of 
scientific  and  technological  undertaking  and  on  the  coordinated  development 
of  science  and  technology,  society  and  economy.  Apart  from  the  several  prob¬ 
lems  mentioned  beforehand,  there  are  many  problems  we  must  study  at  present. 

A  district  or  a  department  in  particular  must  firmly  grasp  industrial  super¬ 
iority,  key  projects  and  their  economic  returns,  explore  correct  ways  of 
applying  science  and  technology  to  promote  development,  really  act  as  "brain 
trust"  and  "staff  officer"  to  leading  members  at  various  levels  and  make  con¬ 
tributions  to  scientific  policy  making. 


CSO:  4008/144 
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’RENMIN  RIBAO’ REVIEWS  SCIENCE,  TECHNOLOGY  DEVELOPMENT 
Beijing  RENMIN  RIBAO  in  Chinese  6  Jun  82  p  3 

[Article  by  Liu  Ying  [0491  7336] ,  vice  president  of  the  Central  China  Engineer¬ 
ing  College:  ’’Several  Questions  on  Developing  Our  Country’s  Scientific  and 
Technological  Work”] 

[Text]  In  order  to  speed  up  our  scientific  and  technological  development, 
several  questions  on  policy  have  to  be  studied  and  resolved* 

1*  Emphasis  should  be  placed  not  only  on  the  research  work  of  the  science 
academies  and  research  institutes,  but  also  on  the  significance  of  the  instil- 
tutions  of  higher  learning  as  a  front  army  of  scientific  research* 

The  Rirst  5-Year  Plan  saw  great  development  in  higher  education  as  faculties 
and  departments  were  readjusted  and  new  colleges  completed*  Some  government 
departments,  however,  held  a  misconception  that  scientific  research  should  be 
distinguished  from  the  training  of  qualified  personnel  since  science  academies 
and  scientific  research  institutes  were  responsible  for  scientific  research, 
whereas  institutions  of  higher  learning  were  responsible  for  the  training  of 
personnel.  Modeled  on  the  Soviet  Union’s  system,  institutions  of  higher 
learning  were  distinguished  from  scientific  research  institutes  upon  the  com¬ 
pletion  of  science  academies  and  other  scientific  research  institutes*  Con¬ 
sequently,  the  material  conditions  and  funds  of  the  institutions  of  higher 
learning  for  scientific  research  have  been  ignored  for  a  long  time. 

Scientific  research  is  mainly  done  at  institutions  of  higher  learning  in  some 
Industrialized  countries  such  as  Britain,  the  United  States,  West  Germany, 
Japan,  France  and  Switzerland.  Such  institutions  do  not  have  large  and  inde¬ 
pendent  science  academies.  Although  Russia’s  science  academies  are  distin¬ 
guished  from  its  institutions  of  higher  learning,  much  importance  is  attached 
to  cooperation.  Many  academicians  are  professors  at  institutions  of  higher 
learning.  Other  national  scientific  research  units  are  closely  related  to 
institutions  of  higher  learning.  I  paid  a  visit  to  the  famous  Max  Planck 
Research  Institute  in  West  Germany  and  the  West  Germany  material  inspection 
headquarters  in  West  Berlin  in  1981.  They  have  both  established  close  ties 
with  Stuttgart  University. 
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Leaders  of  various  departments  in  the  research  units  are  university  professors. 
The  laboratory  facilities  of  the  research  units  are  open  to  university  gradu¬ 
ate  students  to  write  their  research  papers  and  to  perform  their  experiments. 

The  Government  of  West  Geirmany  pays  much  attention  to  the  scientific  research 
done  at  universities.  I  was  much  impressed  by  their  concern  in  training  yoimg 
and  talented  personnel,  the  sophistication  of  laboratory  facilities  in  their 
universities  and  the  Intensity  of  research  work. 

Our  poor  management  in  the  division  of  science  academies  and  institutions  of 
higher  learning  has  given  rise  to  several  problems.  Older  and  senior  tech¬ 
nologists  of  science  academies  were  mainly  transferred  from  institutions  of 
higher  learning.  They  seldom  taught  at  these  Institutions  after  their  trans¬ 
fer,  thus  weakening  the  training  of  qualified  personnel  at  institutions  of 
higher  learning.  All  or  most  of  the  advanced  laboratory  facilities  are  im¬ 
ported  for  research  units  and  factories,  because  of  an  acute  shortage  of  funds, 
the  laboratory  facilities  of  such  institutions  are  obsolete  and  backward. 

Most  of  the  facilities  date  to  the  early  fifties.  The  backwardness  of  facil¬ 
ities  not  only  hampers  the  development  of  scientific  research,  but  also  im¬ 
pedes  the  training  of  qualified  personnel.  Last  year  I  paid  a  visit  to  uni¬ 
versities  in  Britain,  the  United  States,  West  Germany,  and  Japan.  Most  of  the 
universities  in  these  countries  provide  their  students  with  electronic  com¬ 
puters.  The  universities  in  Japan,  West  Germany  and  the  United  States  have 
their  largest  and  most  recently  developed  electronic  computers  Installed  on 
the  campuses.  Until  the  end  of  1979,  our  state  had  installed  300-odd  large, 
medium  and  small  electronic  computers  in  scientific  research  units  and  enter¬ 
prise  units.  Institutions  of  higher  learning  are  seldom  equipped  with  such 
computers.  As  a  result,  the  students  have  great  difficulty  in  learning  to 
operate  them.  In  fact,  such  computers  are  completely  new  to  many  university 
lecturers,  and  owing  to  a  shortage  of  operating  personnel,  the  rate  of  utiliza¬ 
tion  of  computers  in  research  and  enterprising  units  is  very  low.  Other  equip¬ 
ment  and  facilities  also  have  a  similar  situation.  Last  year  when  I  paid  a 
visit  to  the  Zeiss  Company  in  West  Germany,  officials  there  told  me  that 
each  of  the  most  sophisticated,  three-dimensional  multipurpose  optical  testing 
instruments  cost  several  hundred  thousand  German  marks.  China  has  ordered 
eight,  but  none  are  installed  in  the  institutions  of  higher  learning. 

The  institutions  of  higher  learning  do  not  have  or  have  only  very  little  funds 
for  scientific  research.  The  funds  for  scientific  research  within  the  1981 
operating  budget  of  the  Ministry  of  Education  has  only  1/20  of  that  of  the 
science  academies.  The  training  test  scores  of  doctors  and  teachers  in  in¬ 
stitutions  of  higher  learning  examined  and  approved  by  the  degree  committee 
of  the  State  Council  were  three  times  and  five  times  better,  respectively, 
than  those  doctors  and  teachers  of  the  nationwide  scientific  research  in¬ 
stitutes.  The  shortages  of  material  conditions  for  doing  scientific  research 
in  institutions  of  higher  learning  has  become  more  acute. 

Faced  with  such  difficulties,  the  teachers  in  the  institutions  of  higher 
learning  have  worked  energetically  and  scored  remarkable  results  in  scientific 
research  under  the  guidance  of  the  party .  Quite  a  few  items  won  the  national 
Invention  award.  In  the  past  2  years,  some  teachers  from  institutions  of  higher 
learning  went  abroad  as  visiting  scholars.  With  the  help  of  superior  laboratory 
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facilities  and  computers,  quite  a  few  scholars  scored  remarkable  results  in 
scientific  research  within  a  very  short  time.  The  five  inventions  con¬ 
cerning  hydraulic  pressure  by  Comrade  Lu  Yongxiang  of  Zhejiang  University 
at  Essen  University,  West  Germany,  was  only  one  of  the  examples  of  success 
which  clearly  shows  that  the  institutions  of  higher  learning  have  great 
potential  in  developing  our  science  and  technology. 


Our  science  academies  and  other  scientific  research  units  have,  of  course, 
made  great  contributions  to  the  development  of  our  scientific  undertakings. 
However,  more*  scientific  results  would  have  been  scored  if  our  institutions 
of  higher  learning  had  been  provided  with  better  material  conditions,  since 
the  manpower  at  our  institutions  of  higher  learning  is  10  times  that  of  the 
science  academies.  Furthermore,  we  have  more  than  a  million  outstanding  stu¬ 
dents  studying  at  such  institutions.  The  young  people  are  quick-witted  and 
innovative;  these  are  the  indispensable  qualities  for  scientific  research. 

Through  the  scientific  research  done  at  the  institutions  of  higher  learning, 
the  teachers  come  into  constant  contact  with  various  scientific  fields.  They 
can  improve  their  academic  standards  and  enrich  course  contents  with  the 
latest  scientific  development.  They  can  also  help  their  students  study  in  a 
scientific  atmosphere,  develop  their  Innovative  power  and  research  potential 
and  foster  a  big  army  of  innovative  scientists  and  technologists  for  our 
state. 


It  is  evident  that  we  have  suffered  a  great  loss  since  we  ignored  the  signifi¬ 
cance  of  the  Institutions  of  higher  learning  as  a  front  army  of  scientific  re¬ 
search.  It  is  time  for  us  to  resolve  the  existing  question  on  policy  and 
cognition. 

2.  Emphasis  should  be  placed  not  only  on  the  study  of  natural  science,  but 
also  on  technological  research  which  plays  a  decisive  role  in  strengthening 
our  state. 

Natural  science  includes  mathematics,  physics,  chemistry,  astronomy,  geo¬ 
graphy,  and  biology,  I  describe  technological  science  as  including  the  fields 
of  agronomy,  medicine  and  various  fields  of  engineering  such  as  hydraulic  en¬ 
gineering,  civil  engineering,  mining,  metallurgy,  mechanical  engineering, 
electrical  engineering,  chemical  engineering,  and  the  new  and  still  develop¬ 
ing  fields  of  automatic  control  engineering,  biological  engineering,  manage¬ 
ment  and  systems  engineering.  Natural  science  is  the  theoretical  basis 
for  technological  science.  Developments  in  technological*  science  give  rise 
to  further  developments  in  natural  science.  Although  they  are  closely  re¬ 
lated,  one  cannot  be  replaced  by  the  other. 

The  study  of  natural  science  is  vital  to  a  country.  First,  it  can  add  much 
to  the  treasure  house  of  human  knowledge.  Remarkable  results  in  the  study 
of  natural  science  always  contributes  a  great  deal  to  the  scientific  develop¬ 
ment  of  mankind.  Second,  it  can  promote  the  development  of  our  technological 
science.  The  study  of  technological  science  has  a  direct  bearing  on  the  agri¬ 
cultural  prosperity  and  public  health  of  a  state.  The  study  of  technological 
engineering  even  has  a  direct  bearing  on  the  national  economy  and  defense.  It 
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can  be  said  that  the  study  of  natural  science  is  aimed  at  serving  mankind  as  a 
whole,  whereas  the  study  of  technological  science  is  aimed  directly  at  helping 
and  developing  our  agriculture,  public  health,  economic  construction  and  na¬ 
tional  defense.  In  general  our  state  is  poor  and  backward,  with  very  limited 
resources  and  manpower  for  scientific  research.  The  great  policy  problem  is 
to  decide  whether  we  should  spend- most  of  our  resources  and  manpower  studying 
natural  science  or  place  our  emphasis  on  the  study  of  technological  science 
so  as  to  strengthen  our  country  and  to  raise  the  standard  of  living  of  our 
people. 

The  study  of  technological  science  has  long  been  neglected  and  it  only  plays  a 
subsidiary  role.  The  Chinese  Academy  of  Sciences,  with  its  focus  oh  the  study 
of  natural  science,  was  established  in  the  fifties.  The  Chinese  Academy  of 
Social  Sciences,  with  its  focus  on  the  study  of  h\nnanities,  was  established 
in  the  late  seventies.  However,  the  establishment  of  an  academy  of  techno¬ 
logical  sciences  has  never  been  considered. 

Eighty  percent  of  the  members  of  the  Academic  Affairs  Committee  of  the  Chinese 
Academy  of  Sciences,  which  is  the  policymaking  body  for  our  science  and 
technology,  are  natural  scientists.  Only  a  few  engineers  and  technologists, 
who  are  many  times  greater  in  number  than  the  natural  scientists ,  have  been 
nominated  as  members  of  the  technological  engineering  panel. 

The  scientists  seen  in  the  press  during  recent  years  are  mainly  natural 
scientists  such  as  mathematicians,  biologists,  etc.  Therefore,  those 
academically  outstanding  youngsters  take  natural  science,  particularly  mathe¬ 
matics  and  theoretical  physics,  as  their  objective.  It  is  very  difficult  for 
departments  such  as  agriculture,  medicine  and  engineering  to  enroll  outstand¬ 
ing  youngsters. 

During  his  visit  to  China  2  years  ago,  Professor  Chen  Xingshen,  a  world  famous 
American-born  Chinese  mathematician,  was  deeply  concerned  over  the  situation. 
He  maintained  that  a  country  would  be  in  danger  if  all  of  its  outstanding 
youngsters  apply  to  enroll  in  mathematics  and  physics  departments.  Professor 
Xie  Xide,  vice  president  of  Fudan  University  and  a  famous  physicist,  also 
encouraged  our  most  outstanding  youngsters  to  study  agriculture,  medicine  and 
engineering  to  fulfill  our  four  modernizations.  Professor  Chen  and  Comrade 
Xie  clearly  knew  the  significance  of  natural  science  and  its  limitations  in 
developing  national  economy  and  defense.  Hoping  to  speed  up  our  four  moderni¬ 
zations,  they  gave  us  their  sincere  advice. 

We  should,  of  course,  continue  research  in  the  natural  sciences.  However, 
as  we  are  deficient  in  manpower  and  material  resources,  emphasis  should  be 
placed  on  various  technological  studies  which  are  closely  related  to  the  de¬ 
velopment  of  our  national  economy  and  defense. 

I  suggest  the  establishment  of  an  academy  of  science  and  engineering  as  a  lead¬ 
ing  body  to  lay  down  plans  for  the  study  of  technological  science,  and  to  give 
and  examine  assignments.  Only  a  streamlined  steering  team  and  an  administra¬ 
tive  department  are  to  be  established.  The  setting  up  of  too  many  research 
units  is  unnecessary.  Under  the  direction  of  the  academy  of  science  and 
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engineering,  experts  and  leading  cadres  will  be  called  together  to  work  out 
a  priority  list  for  the  studies  of  technological  science  which  meet  the  needs 
of  our  economic  development  and  the  construction  of  our  national  defense.  The 
academy  will  sign  contracts  with  the  existing  Institutions  of  higher  learning, 
research  institutes  and  enterprise  units  which  will  be  provided  with  funds  and 
are  required  to  complete  their  research  as  scheduled.  Bringing  the  wisdom  and 
enthusiasm  of  our  scientists  and  technologists  into  full  play  by  means  of  ap¬ 
propriated  task  funds  is  an  effective  way  to  speed  up  our  economic  develop¬ 
ment  within  a  shorter  period  of  time, 

3.  Emphasis  should  not  only  be  placed  on  producing  sophisticated  goods,  new 
goods  and  the  research  on  technological  innovation,  but  also  on  the  research 
work  of  improving  the  sophistication  and  reliability  of  various  goods. 

Directed  by  the  principle  of  self-reliance,  our  scientists  and  technologists 
have  done  a  lot  and  contributed  much  to  the  setting  up  of  our  industrial  sys¬ 
tem  and  to  the  improvement  of  our  highly  sophisticated  technology. 

However,  our  technological  work  is  confronted  with  the  problem  that  both  the 
quality  and  quantity  of  many  of  our  products  are,  to  various  extents,  poor 
and  substandard.  They  are  unreliable,  nondurable,  energy-consuming  and  inef¬ 
fective.  The  cost  of  production  is  high  and  the  supply  of  components  inade¬ 
quate.  The  failure  of  our  products  other  than  our  light  industry,  handicraft 
and  textile  industry,  to  meet  our  own  competitors^  standards  hampers  the  de¬ 
velopment  of  our  economy. 

i 

For  instance,  our  iron  and  steel  industry,  having  an  annual  output  of  more  than 
30  million  tons,  has  a  large  stock  of  goods,  but  because  of  their  poor  variety 
and  quality,  we  have  to  import  several  million  tons  of  steel  materials  an¬ 
nually.  Our  mechanical  industry  is  large,  foreign  capitalists  marvel  at  the 
size  of  many  of  our  mechanical  plants.  However,  many  of  our  products  are 
backward.  We  have  a  large  lathe  Industry  which  started  studying  computerized 
mechanical  tools  in  the  late  fifties,  nearly  the  same  time  as  Japan.  Today 
most  of  the  foreign  mechanical  tools  are  computerized  and  automatic,  whereas 
ours  are  mainly  manual.  Our  Internal  combustion  engine  industry  has  an  annual 
output  of  60  million  horsepower.  Our  auto  and  tractor  industries  are  quite 
large.  ;But  our  internal  combustion  engines,  automobiles,  and  tractors  have 
failed  to  solve  the  longstanding  problems  of  water,  and  gas  leaks, 

high  oil  consumption,  air  pollution,  and  short  service’ life.  M290  20-hp  diesel 
engines,  manufactured  by  the  Hubei  Diesel  Engine  Factory,  were  sold  to  Hong 
Kong  merchants  at  $1,200  each.  The  engines  were  dissembled  and  reassembled; 
oil  pumps  fluH  oil  tubes  were  replaced  by  those  of  a  famous  brand.  The  service 
life  of  the  engines  was  largely  extended  and  they  were  sold  at  a  high  price. 
This  clearly  shows  that  though  some  of  our  goods  have  been  mass-produced  for 
many  years,  the  key  technology  of  Improving  the  quality  and  quantity  and  of 
extending  the  service  life  has  not  yet  been  acquired. 

The  reason  why  the  quality  and  quantity  of  many  of  our  goods  are  poor  is  that 
our  scientific  research  work  has  been  focused  on  the  study  of  the  creation  of 
new  products,  new  technology  and  new  materials.  The  study  will  come  to  an  end 
once  the  products,  technology  and  materials  are  appraised.  The  study  of  new 
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products  is  often  focused  on  the  study  of  the  products  as  a  whole,  without  any 
indepth  study  on  the  system,  the  components  or  the  combination  of  components 
which  make  up  the  products.  As  a  result,  the  study  on  the  products  as  a  whole 
is  established  on  the  basis  of  unknown  elements.  The  products  will  go  into 
operation  once  they  are  appraised.  There  is  insufficient  systematic  obser¬ 
vation,  study  and  resolution  on  the  problems  arising  from  the  utilization  of 
such  products. 

Another  reason  why  we  cannot  improve  the  quality  and  quantity  of  our  products 
is  that  we  seldom  carry  out  research  work  on  the  related  materials,  technol¬ 
ogy,  and  the  standard  pieces  such  as  the  solid  pieces  and  the  sealed  pieces. 
Last  year  when  I  visited  West  Germany,  I  was  much  impressed  that  even  a 
highly  Industrialized  country  like  West  Germany  still  carries  out  many  in- 
depth  studies  on  metal  materials,  nonmetal  materials,  high  temperature  cer¬ 
amic  materials,  machine  components,  screws  and  welding  seams.  I  think  that 
the  West  Germans  have  created  the  conditions  for  improving  the  quality  and 
quantity  of  their  products.  We  should  follow  their  example. 

4.  During  the  course  of  scientific  research,  we  should  pay  much  attention  to 
theoretical  writing.  However,  we  should  attach  more  importance  to  arduous  ex¬ 
perimental  work . 

All  along  our  intellectuals  have  paid  close  attention  to  theoretical  knowledge 
while  ignoring  the  practice  of  production.  In  the  past  few  years,  they  have 
tended  to  be  in  favor  of  writing  theoretical  papers  instead  of  doing  arduous 
experimental  work.  Moreover,  our  present  experiment  facilities  are  rela¬ 
tively  obsolete.  The  means  for  collecting  figures  and  analyzing  them  are 
very  backward.  Experimental  work  requires  the  gathering  of  materials,  facil¬ 
ities  and  equipment.  It  also  requires  technologists  to  take  up  difficult 
general  work.  Consequently,  many  technologists  are  inclined  to  make  theoreti¬ 
cal  analyses  while  ignoring  or  trying  to  evade  practical  tests.  Theory  and 
practice  should  supplement  each  other.  Only  through  practical  tests  can 
theories  give  full  play  to  the  development  of  science  and  technology.  Without 
practical  tests ,  theories  often  bring  forth  incorrect  results  and  hamper  the 
development  of  science  and  technology  even  though  they  sound  reasonable. 

Computers  have  developed  greatly  in  recent  years.  Problems  that  were  very 
difficult  to  work  out:  in  the  ^ast  can  now  be  easily  resolved.  Theoretical 
calculation  is  included  in  many  new  scientific  subjects.  If  properly  handled, 
the  technology  of  calculation  can  provide  a  guideline'  for  practice  and  shorten 
the  cause  of  trial-and-error  practices.  Owing  to  the  complication  of  the 
practical  situation,  the  plurality  of  factors  which  affect  the  situation,  and 
the  fact  that  the  drafted  mathematical  and  physical  models  have  failed  to  re- 
flect  fully  the  situation,  the  results  of  calculation  do  not  often  conform  to 
actual  conditions.  Foreign  countries  often  work  out  their  design  of  high- 
performance  diesels  such  as ' cylinder  heads  and  cylinder  blocks  through  com¬ 
puterization.  However,  serious  thermal  cracking  still  occurs  during  actual 
revolution  tests.  The  solution  to  this  problem  often  goes  beyond  the  realm 
of  calculation.  It  can  only  be  resolved  through  arduous  tests.  Owing  to 
our  blind  faith  in  theoretical  calculation  and  to  our  ignorance  of  arduous 
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experimental  work  in  components,  systems  and  engines,  our  self  manufactured 
high-powered  internal  combustion  engines  easily  break  down  after  a  short  period 
of  use. 

Therefore,  in  order  to  contribute  to  our  national  economy  and  to  the  construc¬ 
tion  of  our  national  defense,  we  should  pay  more  attention  to  the  implementation 
of  arduous  experimental  work,  and  should  not  be  inclined  to  study  theories  and 
to  write  flashy  papers. 
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NEED  FOR  OVERALL  SCIENCE  POLICY  STRESSED 
Shanghai  WEN  HDI  BAO  in  Chinese  16  Apr  82  p  3 

[Article  by  Huan  Xiang  [1360  6763] ,  vice’-president  of  the  Academy  of  Social 
Sciences;  "An  Overall  Sciences  Policy  Is  Needed"] 

[Text]  During  the  current  period  when  our  country  is  carrying  out  its  grand 
plan  of  the  four  modernizations,  an  overall  science  policy  of  planning  and 
development  is  urgently  needed,  one  that  will  organically  integrate  natural 
sciences,  technical  sciences,  and  social  sciences.  In  the  past,  these  three 
science  fields  have  each  isolated  themselves  and  showed  no  relationship  to 
each  other.  There  has  been  a  tendency  to  overemphasize  the  basic  theories 
of  natural  sciences  and  neglecting  or  even  downgrading  social  sciences  and 
technical  sciences.  It  is  hoped  that  this  tendency  will  be  avoided  in  the 
future. 

First,  from  the  point  of  view  of  our  national  construction,  our  economic 
structure  is  now  undergoing  a  change.  To  speed  up  this  changing  process,  it 
is  necessary  to  actively  develop  science  and  technology.  However,  the  de¬ 
velopment  of  natural  sciences  and  technical  sciences  cannot  be  separated  from 
the  social  conditions.  The  development  of  natural  sciences  and  technical 
sciences  will  inevitably  bring  with  it  new  social  issues,  such  as  employment, 
education,  investment  direction,  and  foreign  economic  cooperation.  These  is¬ 
sues  will  require  joint  study  and  solution  by  the  social  scientists  and  the 
science  and  technical  workers.  Also,  the  major  overall  construction  projects 
which  affect  funding  resources,  energy  resources,  ecological  conditions,  in¬ 
dustrial  and  agricultural  relationships,  population  distribution,  transporta¬ 
tion  and  communications,  and  military  considerations  must  he  studied  on  a 
unified  and  total  scientific,  technical,  economic,  and  social  basis  to  avoid 
long-term  disasters  caused  by  neglect  in  considering  certain  areas .  These 
will  require  close  cooperation  between  natural  science,  engineering  and  tech¬ 
nical,  and  social  scientists. 

Second,  from  the  point  of  view  of  the  direction  in  the  development  of  modern 
sciences,  the  division  within  the  natural  sciences,  social  sciences,  and 
technical  sciences  is  becoming  a  finer  and  finer  line.  On  the  other  hand, 
through  the  process  of  mutual  permeation,  some  new  sciences  have  emerged  on 
the  fringe,  related  not  only  to  natural  sciences  and  technical  sciences  but 
also  to  social  sciences.  These  include  environmental  science,  ecological 
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economics,  technological  economics,  archaeology  and  sociology,  artificial  in¬ 
telligence,  and  social  engineering,  etc.  It  would  be  difficult  to  categor¬ 
ize  them  purely  as  natural  science,  social  science,  or  technical  science. 

These  multi-discipline,  multi-area  science  systems  are  increasing.  This  will 
be  the  principal  direction  of  future  science  development . 

Currently,  the  world *^8  major  industrially  developed  countries  have  begun  to 
closely  relate  their  policies  for  natural  sciences,  technical  sciences,  and 
economic  afld  social  development  and  consider  them  on  a  unified  basis  in  estab¬ 
lishing  a  unified  policy.  The  primary  purposes  are  to  improve  the  economic 
benefits  of  investment  and  strengthen  their  competitiveness  on  the  interna¬ 
tional  markets.  We  are  a  socialist  state.  Our  goals  in  establishing  a  uni¬ 
fied  policy  for  the  three  areas  of  sciences  should  be;  to  establish  the  most 
advanced,  most  rational,  and  most  effective  socialist  economy  and  society; 
to  satisfy  the  requirements  of  a  planned  and  proportionate  high  rate  of  de¬ 
velopment;  and  to  strengthen  competitiveness  on  the  international  markets. 

Our  country  has  not  had  an  organization  for  the  establishment  of  unified 
policies  for  the  three  areas  of  sciences,  I  believe  that  now  is  the  time  to 
consider  this  question.  Such  an  organization  should  consider  the  following 
questions; 

1.  Study  the  relationship  between  the  three  major  science  areas  and  our 
construction  for  socialist  modernization  and  the  relationships  between  the 
three  areas  themselves  so  that  their  development  will  be  consistent  with  na¬ 
tional  construction; 

2.  In  the  area  of  the  magnitude  of  our  scientific  enterprise  development, 
study  what  the  proper  proportion  should  be  for  the  development  of  social 
sciences,  natural  sciences,  and  technical  sciences  and  gradually  change  the 
tendency  of  emphasizing  science  and  engineering  and  making  light  of  the  liberal 
arts,  in  order  to  push  forward  faster  with  a  balanced  unified  development  and 
personnel  cultivation  for  all  three  areas  of  science. 

3.  Push  for  both  division  of  work  and  cooperation  between  the  research  forces 
in  the  three  major  science  areas  so  that  a  rational  arrangement  exists  in  the 
country  and  the  research  strengths  in  the  various  areas  may  be  demonstrated  to 
their  advantage. 

I  hope  to  see  early  action  in  this  area. 


5974 
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REFORM  OF  SCIENTIFIC  RESEARCH  SYSTEM  DISCUSSED 

Beijing  KEYAN  GUANLI  [SCIENCE  RESEARCH  MANAGEMENT]  In  Chinese  No  2,  Apr  1982, 
pp  71^75 

[Article  by  Yu  Desheng  10060  1779  0524]  of  the  Policy  Research  Laboratory  of 
the  Chinese  Academy  of  Sciences:  "Several  Opinions  Concerning  Reformation  of 
the  Scientific  Research  System"] 

[Text]  The  current  scientific  research  system  in  our  nation  is  becoming 
less  and  less  suitable  to  the  needs  of  our  nation’s  buildup.  This  has  been 
observed  by  all.  It  requires  reform,  but  where  should  we  start? 

The  Expression  and  Reality  of  Reforming  the  Scientific  Research  System 

The  economic  circles  have  been  very  successful  in  reforms  marked  by  expanding 
their  autonomy.  Therefore,  many  comrades  in  the  scientific  circles  also  want 
to  follow  suit,  and  they  have  called  the  reform  of  the  scientific  research 
system  an  "expansion  of  autonomy."  Using  the  reforms  of  the  economic  system 
as  reference  to  push  self -reformat ion  forward  is  undoubtedly  beneficial.  But 
economic  activity  which  is  closely  linked  to  the  market  and  which  is  bound  by 
the  laws  of  prices  to  a  definite  degree  is  after  all  very  different  from 
scientific  research  (especially  basic  research),  which  is  inspired  more  by 
nature  and  which  explores  nature’s  laws.  In  reforming  the  scientific  research 
system,  expanding  autonomy  is  also  an  important  aspect,  but  it  cannot  become 
the  only  aspect  and  symbol  of  this  reform.  This  is  because  certain  problems 
that  are  deep-rooted  and  that  must  be  reformed,  such  as  the  coordination  of 
subjects,  mobility  of  personnel,  socialization  of  scientific  endeavors,  often 
cannot  be  solved  by  "autonomy."  Therefore,  seeking  truth  from  facts,  proposing 
problems  like  shooting  arrows,  labeling  the  reform  of  the  presently  unsuitable 
organizational  structures  as  a  reform  of  the  scientific  research  system  may 
be  able  to  reflect  the  nature  of  things  more,  and  this  will  help  guide  the 
efforts  towards  a  correct  direction. 

Lessons  and  Methods 

There  has  not  been  a  lack  of  reforms  over  the  past  30  years,  but  the  lessons 
and  experience  vary.  How  to  carry  out  the  reform  so  that  reformation  of  the 
system  can  realize  the  expected  goals?  It  seems  that  the  following  points  must 
be  grasped: 
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1.  Academic  exploration  must  be  administratively  decided.  Although  reform  is 
urgent,  haste  makes  waste  and  we  must  be  careful.  Before  reformation,  it  is 
best  to  discuss  it  fully.  For  many  years,  everyone  has  extensively  explored 
the  reformation  of  the  scientific  research  system.  Certain  units  have  also 
presented  some  ideas  and  carried  out  some  trials.  Enthusiasts  all  have  their 
own  ideas  on  which  should  be  developed,  which  should  be  reformed,  which  should 
be  quickly  carried  out  and  which  should  be  delayed.  In  addition,  the  scienti¬ 
fic  research  system  of  foreign  nations  has  been  changed  many  times,  and  there 
is  historical  experience  as  reference.  Therefore,  we  should  develop  academic 
activity  surrounding  this  question:  We  should  survey  and  study  the  domestic 
and  foreign  situation,  summarize  historical  experience  and  lessons,  compare 
different  ideas  and  models,  and  discuss  and  prove  them.  On  this  basis,  it  is 
not  difficult  to  draw  up  several  plans  for  selection  and  trial  implementation. 
Spontaneous  decisions  that  have  not  been  proven  will  frequently  lead  to  re¬ 
sults  contrary  to  expected  goals. 

2.  There  must  be  experiments.  Things  that  have  been  proven  academically 

may  not  necessarily  be  able  to  stand  up  to  practical  tests,  like  newly  designed 
products  which  may  very  possibly  show  defects  in  practical  use.  Therefore, 
prior  to  an  overall  reform,  the  plans  which  are  presented  for  selection  must 
be  tested  separately,  and  then  they  must  be  analyzed  and  combined.  Their 
advantages  and  shortcomings  must  be  compared  and  even  retested.  A  popular 
saying  states  that  ”a  tailor  measures  seven  times  but  cuts  only  once.”  This 
is  the  reason. 

3.  We  must  allow  for  many  ways.  Besides  comparing  many  plans  during  the 
experimental  stage,  official  reform  must  also  allow  different  methods  of  doing 
things  on  the  basis  of  unified  general  principles.  This  is  not  only  because 
each  research  unit  is  different  from  the  other  in  the  type  of  research,  it  is 
also  because  there  are  different  ideas  in  management  methods.  We  must  allow 
them  to  compete  and  to  show  their  advantages  and  shortcomings  in  competition, 
and  open  up  our  own  road.  History  has  proven  that  regardless  of  how  large  or 
small  the  task,  if  everything  is  done  in  the  same  way,  frequently  many  chances 
for  survival  will  be  killed. 

Socialization  of  Scientific  Endeavors 

Scientific  research  must  realize  socialization  to  the  maximum.  Any  kind  of 
division  of  labor  means  cooperation.  Cooperation,  even  the  simplest  form  of 
cooperation,  will  bring  about  gain  unimaginable  in  singular  effort.  It  can 
be  said  with  determination  that  a  nation’s  scientific  research  work  will  become 
a  business  that  is  rich  in  achievements  and  that  is  highly  efficient  only  when 
it  is  established  on  the  foundation  of  a  high  degree  of  social  division  of 
labor.  Conversely,  if  it  is  managed  like  a  small  farm  enterprise,  and  if  it 
scarcely  relies  on  social  forces,  it  will  not  be  possible  to  have  a  high 
efficiency  and  produce  many  achievements. 

Under  present  conditions  in  our  nation,  the  main  aspects  of  socialization  of 
scientific  research  work  should  at  least  include  the  following: 
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1.  Coordination  and  cooperation  between  topics.  In  foreign  nations,  some 
people  advocate  that  certain  subjects  can  be  intentionally  and  repeatedly 
included  in  different  research  organizations  to  increase  the  probability  of 
success,  hasten  its  progress  and  expand  its  influence.  But  in  our  nation, 
scientific  research  funds  and  manpower  are  limited,  and  for  general  subjects 
this  should  not  be  commonly  done.  Only  a  few  key  subjects  can  be  considered 
for  such  arrangement  and  they  require  unified  arrangement.  Viewing  the  current 
situation  in  our  nation,  there  are  situations  in  which  research  personnel  are 
not  allowed  to  select  their  own  subjects  but  rather,  subjects  are  forced  upon 
them.  There  are  also  situations  in  which  subjects  are  selected  at  will  and 
subjects  are  established  at  will  without  any  coordination.  Foreign  colleagues 
often  express  bewilderment  at  the  massive  number  of  subjects  proposed  to¬ 
gether.  This  kind  of  “expansion  of  autonomy"  is  not  good.  In  the  future, 

we  must  allow  research  personnel  to  have  the  freedom  to  select  the  subjects 
(especially  basic  research)  on  the  one  hand,  and  on  the  other  hand,  we  must 
strengthen  organization  and  coordination.  This  is  exactly  a  manifestation  of 
the  policy  of  "developing  the  superiority,  encouraging  competition,  promoting 
iinity"  in  scientific  research. 

In  foreign  nations,  subjects  are  registered  by  an  information  center  (input 
into  the  computer),  and  progress  of  each  phase  is  reported  so  that  researchers 
can  research  and  make  enquiries.  This  method  is  worth  learning.  Only  by 
exchanging  information  can  we  avoid  redundancy  and  blindly  establishing  subjects, 
and  this  also  facilitates  coordination  and  cooperation.  If  our  nation  can 
order  all  research  units  to  obligatorily  report  the  subjects  to  a  certain 
center,  and  the  latter  can  report  to  each  scientific  research  unit,  then  this 
method  can  be  accepted.  The  national  administrative  agencies  that  oversee 
scientific  research  have  the  power  and  the  duty  to  coordinate  major  subjects 
(such  as  important  subjects  and  subjects  requiring  large  investment).  Subjects 
that  are  not  key  subjects  require  only  that  they  be  reported,  and  it  is  not 
necessary  to  strictly  coordinate  them. 

2.  Experimental  equipment,  large  instruments  and  books  and  information  should 
be  shared.  Regardless  of  how  large  or  how  expensive  the  instruments  and  equip¬ 
ment  are  in  our  nation,  they  are  all  assigned  to  the  research  institutes  (even 
laboratories)  for  their  specific  use.  As  a  result,  state  investment  is  huge, 
the  rate  of  utilization  of  the  equipment  is  low,  and  frequently  the  equipment 
becomes  outdated  before  there  is  time  for  it  to  serve  its  functions  fully. 

In  -the  West,  laboratories  have  been  commonly  opened  to  the  society  for  a  long 
time.  Recently,  the  government  of  the  Soviet  Union  has  also  decided  to  ask 
each  university  to  establish  public  laboratories  open  to  the  public.  These 
efforts  are  effective  ways  to  establish  high  level,  high  efficient  and  low 
cost  modem  laboratories  which  have  a  high  rate  of  utilization.  At  the  same 
time,  they  are  also  an  effective  measure  to  develop  scientific  research.  In 
the  future,  we  should  establish  some  different  types  of  public  laboratory 
facilities  (including  presently  existing  ones  which  can  be  converted  to  public 
use)  in  some  cities  where  scientific  research  units  are  concentrated  according 
to  plans.  The  large  equipment  that  is  worth  more  than  a  certain  value  and 
that  has  been  obtained  by  the  research  units  themselves  should  be  ^readjusted 
or  be  regarded  as  being  loaned  from  the  state,  and  they  should  pay  rent,  or  the 
equipment  can  belong  to  the  research  units  but  they  must  deduct  depreciation 
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from  the  total  funds  for  scientific  research  annually.  Accounting  for  research 
institutes  can  consider  the  establishment  of  accounting  for  scientific  research 
projects  and  accounting  for  single  project  equipment  while  public  laboratories 
can  sign  contracts  with  research  units  to  charge  hourly  fees. 

Laboratories  can  be  shared  and  so  can  books  and  information  facilities  or 
data  banks.  Our  nation *s  research  units  are  often  right  next  door  to  each 
other,  but  each  builds  its  own  library  and  information  systems.  This  is  waste¬ 
ful.  Foreign  nations  have  had  school  libraries  and  institute  libraries  for 
a  long  time.  Many  institutes  of  the  Shanghai  branch  of  the  Chinese  Academy 
of  Sciences  do  not  have  their  own  library,  but  utilize  the  institute's  library. 
The  results  are  good.  Facts  prove  that  an  institute-wide  library  is  a  good 
method  of  low  cost  and  highly  efficient  service. 

3.  Socialization  of  logistical  support  and  life  services.  The  time  spent  by 
our  nation’s  scientific  research  personnel  in  logistics  and  living  problems  .  . 
(such  as  instruments,  material  processing  conditions,  purchasing  coal,  pur¬ 
chasing,  groceries)  varies  according  to  the  differences  in  local  conditions. 

The  time  spent  for  such  activities  in  small  towns  even  surpasses  the  time  for 
scientific  research,  and  for  the  scientific  research  backbone  personnel,  the 
time  spent  for  such  activities  is  much  more.  People  have  long  noticed:  Among 
the  several  people  similarly  talented  and  hard  working,  frequently  those  who 
remain  abroad  have  outstanding  achievements  while  those  who  have  long  returned 
have  made  little  achievements.  Besides  the  conditions  for  experimentation  and 
information  exchange,  logistical  support  for  research  is  poor,  and  spending  too 
much  effort  on  making  a  living  is  frequently  the  main  reason.  If  we  can  or¬ 
ganize  a  scientific  research  instruments  service  company  and  a  living  service 
company,  we  can  save  a  lot  of  precious  time  for  scientific  research  personnel. 
This  is  the  same  as  increasing  the  number  of  hard  to.  find  scientific  re¬ 
search  personnel.  To  provide  living  services  for  scientific  research  personnel, 
the  fees  should  be  low  and  there  should  even  be  subsidies.  This  is  because 
the  income  of  most  scientific  research  personnel  is  very  low.  Otherwise,  we 
could  not  afford  to  hire  them.  Practice  will  prove:  It  may  seem  that  what  we 
have  grasped  is  an  insignificant  thing,  but  it  will  serve  a  function  that  is 
far  from  expected.  This  is  like  Lenin,  who  inquired  about  the  food  fed  to 
the  dog  used  in  the  Pavlovian  experiments  and  about  the  conditions  in  the 
Zelinsiji  Laboratory.  It  far  surpassed  the  superficial  significance. 

Of  course,  the  question  of  socialization  not  only  involves  the  above  aspects. 
The  socialization  of  scientific  endeavors  presupposes  a  high  degree  of  special¬ 
ization.  It-  opposes  natural  economic  methods.  Its  fundamental  advantage  is 
that  it  can  centralize  within  a  specialized  agency  the  work  of  the  same  nature 
but  managed  separately  in  a  scattered  manner  by  many  units.  -  Therefore,  it  can 
produce  a  higher  efficiency,  a  higher  technical  standard  and  a  better  quality 
of  service  at  a  lower  cost.  Therefore,  all  endeavors  which  can  be  socialized 
(this  also  means  specialization)  should  be  socialized. 

Scientific  Exchange 

Science  is  a  business  of  manufacturing  knowledge,  while  knowledge  is  expressed 
by  information.  Therefore,  we  can  say  that  science  exists  in  exchange.  With- 


44  -- 


out  exchange,  even  existing  knowledge  will  be  dead  and  new  knowledge  will 
not  be  produced ♦  Therefore,  exchange  is  the  spring  of  life  of  science. 

There  are  many  forms  of  exchange.  Publication  of  theses  and  reports  (includ¬ 
ing  conferences)  is  a  fundamental  method.  Besides  this,  the  exchange  of  per¬ 
sonnel  frequently  has  a  special  function  that  cannot  be  replaced  by  other 
forms.  Many  known  scholars,  especially  Nobel  laureates,  have  pointed  out  that 
when  they  worked  under  famous  scholars,  it  was  not  how  much  knowledge  that  was 
taught  but  the  ability  to  take  charge  of  the  direction  and  to  capture  major 
problems  learned  from  them,  the  stubborn  self-confidence  and  self  control  and 
the  good  style  of  scientific  research. • •  This  cannot  be  taught  through  reading 
documents  and  conducting  scientific  discussions.  From  the  1940 *s  to  the  1950* s, 
Americans  science  and  technology  developed  prosperously  because  they  profited 
from  the  large  number  of  European  scientists  who  came  to  the  United  States  and 
because  American  scientists  before  the  war  learned  and  worked  at  most  of  the 
famous  European  laboratories.  Because  of  this,  today *s  European  and  American 
scientific  circles  all  oppose  "self  propagation"  in  science  but  advocate 
"hybridization,"  and  they  have  formed  a  system:  Graduates  do  not  stay  at  their 
own  school  to  work.  Schools  or  research  agencies  encourage  their  own  people 
to  go  elsewhere  to  work  and  they  take  in  people  from  other  units.  The 
Japanese  originally  practiced  lifetime  service  at  one  unit.  The  greatest 
shortcoming  of  this  system  of  a  rich  Oriental  flavor  is  now  felt  to  be  that 
ideas  easily  become  rigid,  and  change  is  sought. 

The  system  practiced  for  many  years  in  our  nation  is  basically  that  of  the 
scientific  research  personnel  staying  at  one  unit  "from  the  beginning  to  the 
end."  This  is  a  reflection  of  the  conscience  of  feudal  agricultural  economy 
in  scientific  endeavors  and  it  very  easily  causes  thoughts  to  become  rigid. 

The  new  superseding  the  old  in  personnel  is  not  active,  and  there  is  a  lack  of 
vitality.  The  mainr^problem  at  present  is  to  relax  the  confinement  of  personnel, 
stimulate  exchange,  and  change  the  policy  of  "locking  our  own  doors,"  Ex¬ 
change,  of  personnel  involves  simply  this:  For  the  individual  researcher,  he 
can  go  to  other  units  to  work  for  a  short  period  or  for  a  long  period.  For 
the  research  institute,  it  should  have  the  authority  to  select  and  hire  or 
dismiss  its  own  workers.  This  requires  revising  the  present  personnel  system 
and  implementation  of  a  labor  contract  system:  According  to  contract  stipula¬ 
tions,  both  sides  should  carry  out  their  duties.  As  soon  as  the  contract  is 
fulfilled,  both  sides  can  free  themselves  from  further  obligations. 

Expanding  Autonomy 

The  shortcomings  of  over centralization  and  overly  tight  centralized  control 
have  seriously  affected  the  healthy  development  of  scientific  endeavors. 

First,  in  the  authority  over  personnel,  the  responsible  persons  of  all  in¬ 
stitutes,  and  especially  the  research  laboratories,  do  not  have  the  authority 
to  select  their  own  team.  Frequently,  the  decision  to  hire  or  not  to  hire 
a  person  and  to  match  the  "bound  couples"  is  in  the  hands  of  those  who  are  not 
in  charge  of  business.  Scientific  research  work  is  different  from  productive 
labor.  The  requirement  for  coordinating  and  supplementing  thoughts,  opinions, 
methods,  understanding  and  cooperation  in  work  is  high.  These  special  i 
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qualities  cannot  be  solved  by  the  personnel  lists  and  cadres*  files.  This 
problem  can  only  be  solved  well  if  the  authority  to  select  personnel  is  handed 
over  to  the  organizers  of  scientific  research  work.  Therefore,  a  better  method 
at  present  is  to  implement  the  policy  of  letting  the  agencies  of  higher  autho¬ 
rity  control  the  number  of  personnel,  the  funds  and  personnel  policy  while 
the  hiring  and  dismissal  of  personnel  are  handed  over  to  the  research  in¬ 
stitutes.  Within  the  institutes,  the  "responsibility  cabinet  system"  can  be 
implemented,  i.e.,  the  leadership  of  the  institute  can  organize  the  research 
laboratory  and  group  personnel  according  to  the  research  task  and  assign  per¬ 
sons  in  charge.  The  person  in  charge  can  select  his  own  helpers  to  be  ap¬ 
proved  by  the  institute.  Of  course  this  means  that  the  source  of  manpower 
must  be  guaranteed  and  that  unneeded  personnel  will  have  an  appropriate  place 
to  go,  otherwise,  the  talk  of  personnel  exchange  and  the  new  superseding  the 
old  in  personnel  will  be  empty  talk. 

The  second  is  financial  authority:  At  present,  finances  are  controlled  too 
tightly,  and  this  is  not  favorable  to  mobilizing  the  enthusiasm  of  the  lower 
echelons.  Of  course  we  should  strive  towards  reducing  state  expenditure, 
but  this  alone  is  not  enough.  The  establishment  of  a  financial  system  should 
benefit  the  realization  of  the  main  goal  of  scientific  research  agencies:  the 
completion  of  more  scientific  research  work  of  higher  standards.  For  this, 
it  seems  that  there  are  several  principles  which  should  be  implemented  in  the 
reforms: 

1.  Investment  at  different  levels  for  scientific  research  projects  should  be 
implemented  so  that  the  key  issues  of  the  overall  situation  can  be  guaranteed 
and  the  enthusiasm  of  the  basic  levels  can  be  fully  developed.  The  key  pro¬ 
jects  of  the  state  and  of  a  certain  major  sector  must  be  reviewed  and  budgeted 
by  higher  authorities.  Their  budgets  must  be  determined  and  funds  should 

be  appropriated  in  different  years  (some  nations  have  already  changed  this  to 
loans  and  final  accounting,  and  this  can  also  serve  as  a  reference).  In 
addition,  the  institutes  can  also  set  up  a  scientific  research  fund  to  pay  for 
scientific  research  projects  approved  by  the  first  rank  authority  of  the 
institutes.  The  scientific  research  funds  of  the  institutes  can  be  determined 
by  the  number  of  people  and  past  work  achievements,  but  the  total  amount  of 
the  scientific  research  fund  of  an  institute  must  be  linked  to  the  achievement 
of  the  work  accomplished,  i.e.,  the  more  work  accomplished  and  the  better  the 
work  accomplished,  the  more  directly  appropriated  funds  a  project  can  obtain. 
Therefore,  there  will  be  a  greater  possibility  to  develop  work  that  one  believes 
is  significant.  This  creates  a  snowball  effect:  The  units  that  produce  more 
outstanding  work  will  have  more  possibility  to  independently  develop  some  hope¬ 
ful  work.  Greater  possibilities  will  be  obtained  because  of  such  work,..., 
and  the  cycle  continues. 

2.  Workers*  salaries  (not  limited  to  wages)  must  be  linked  to  the  quality  and 
the  quantity  of  the  work  accomplished  by  the  institutes.  For  this,  we  must 
establish  a  related  system,  establish  corresponding  organizations  and  sys¬ 
tematically  evaluate  the  work  of  each  link  and  every  person.  We  can  refer  to 
the  experience  of  the  industrial  departments  without  violating  the  national 
wage  system  to  provide  internal  wages  and  link  the  variable* part  of  personal 
income,  such  as  rewards,  percentages  of  various  cash  income  and  noh-monetary 
benefits  (such  as  housing,  vacations)  to  scientific  contributions. 
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3.  Separate  management  and  separate  economic  accounting  should  be  implemented. 
Financial  management  of  basic  research  and  applied  research  should  be  differen¬ 
tiated.  Scientific  research  funds  should  be  classified  according  to  invest¬ 
ment,  the  amount  of  appropriation  and  separate  balances  to  facilitate  inspec¬ 
tion  of  the  results  and  to  calculate  costs.  Within  legal  limits,  commission¬ 
ing  units  that  commission  certain  research  projects  that  have  a  strong  nature 
for  application  (party  A,  also  including  higher  authorities)  should  sign  con¬ 
tracts  with  scientific  research  units  (party  B)  to  establish  the  financial 
responsibilities  of  both  parties,  and  appropriation  of  funds  by  party  A 
(commissioning  party)  according  to  contract  can  also  be  considered.  Funds 
left  over  are  not  returned  (party  B  can  keep  the  unused  portion)  and  shortage 
of  funds  are  not  subsidized  (party  B  is  responsible  for  extra  expenses).  The 
equipment  owned  by  each  scientific  research  unit,  specialized  experimental 
units  and  computing  units  should  be  made  available  to  the  public,  and  services 
provided  should  be  paid  for.  A  portion  of  the  additional  income  from  high 
quality  services  and  improved  rate  of  utilization  of  the  equipment  should 
be  under  the  discretion  of  the  unit  itself  for  use  in  expanding  business  or 
for  collective  welfare.  The  rest  can  be  used  as  monetary  rewards  to  workers. 

Distribution  of  Scientific  Research  Agencies 

In  the  question  concerning  the  distributionrcji  scientific  research  agencies, 
such  a  viewpoint  was  once  popular.  It  seemed  that  the  more  scattered  they 
were  the  better,  and  the  more  remote  their  site  the  better.  Of  course,  we 
cannot  concentrate  all  of  the  nation's  scientific  research  agencies  in  one  or 
two  cities.  And  besides,  the  nature  of  some  units  determines  their  locality 
of  work  (such  as  oceanographic  studies,  the  study  of  tropical  plants,  the 
study  of  salt  lakes).  But  generally  speaking,  if  there  are  no  special 
limitations  in  geographical  conditions,  research  agencies  should  be  distributed 
according  to  the  principle  of  being  scattered  broadly  and  concentrated  in 
small  numbers.  This  means,  nation-wide,  there  should  be  several  scientific 
research  centers  (cities) ,  while  within  each  locality  they  should  not  be 
overly  scattered  and  should  be  concentrated  as  much  as  possible. 

When  establishing  research  agencies,  we  should  follow  regional  centralization 
or  the  method  of  building  cities  of  scientific  enterprises.  These  methods 
have  many  advantages  which  cannot  be  neglected. 

First,  large  laboratory  facilities,  computer  stations  and  libraries  can  be 
shared,  and  this  is  favorable  to  socialization  of  scientific  research. 

Second,  this  is  favorable  to  socialization  of  living  services,  such  as  build¬ 
ing  various  service  enterprises  (ehlld  care  centers,  mess  halls,  family  life 
services).  If  the  distribution  is  overly  scattered,  these  types  of  businesses 
will  be  very  difficult  to  establish,  and  problems  in  living  will  necessarily 
take  away  the  energy  of  research  personnel. 

Third,  this  benefits  academic  exchange  and  cooperation.  Having  research 
personnel  who  can  live  next  door  to  each  other,  or  who  can  converse  after  meals 
or  visit  each  other  after  work  will  halp  exchange  views  and  provide  mutual  en¬ 
couragement.  Many  ideas  and  views  are  formed  in  such  conversation.  Because 
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the  institutes  are  close  to  each  other,  interdisciplinary  cooperation  and 
academic  exchange  can  be  more  easily  organized • 

Fourth,  this  benefits  the  development  of  talent.  The  regions  where  scientific 
research  agencies  are  concentrated  easily  produce  talent  among  workers  or 
their  dependents  because  of  the  research  atmosphere  and  the  encouragement  of 
academic  thought . 

Because  concentration  has  so  many  advantages,  many  nations  have  established 
science  cities.  For  example,  Japan’s  Tsuha  Science  Town  is  reported  to  have 
more  than  20  scientific  research  units  and  higher  educational  institutions. 

The  New  Siberian  Science  Town  in  the  Soviet  Union  now  has  56  research  insti¬ 
tutes,  and  it  has  become  one  of  the  most  important  scientific  research  bases 
in  the  Soviet  Union.  According  to  Soviet  reports,  the  Siberian  Branch  based 
in  the  New  Siberian  Science  Town  is  the  branch  with  the  highest  efficiency 
and  the  greatest  achievements  among  all  branches  of  the  Soviet  Science  Academy. 

Division  of  Authority  and  the  Establishment  of  a  Supervisory  and  Regulatory 
System 

Many  years  of  experience  have  proven  that  overcentralization  of  authority  is 
dangerous  to  political  authority  and  the  economy,  and  it  is  unsuitable  to 
scientific  endeavors. 

Last  May,  the  fourth  meeting  of  members  of  the  Academic  Department  of  the 
Chinese  Academy  of  Sciences  passed  the  "trial  charter  of  the  Chinese  Academy 
of  Sciences."  It  clearly  separated  the  authority  of  the  power  holding  agencies 
(the  council  of  the  academic  department  and  the  presidium)  and  the  executive 
agencies  (director  of  the  academy  and  its  leading  agencies) .  It  has  provided 
a  model  for  the  direction  of  reform  of  the  scientific  research  system.  It 
will  serve  greatly  in  pushing  forward  future  reforms  of  the  system. 

No  system  can  be  perfect  and  without  shortcomings.  They  key  is  to  establish 
a  system  that  can  prevent  or  correct  at  any  time  all  possible  flaws — a  super¬ 
visory  system.  The  more  authority  the  basic  levels  have,  the  more  important 
this  problem  becomes.  When  Lenin  was  on  his  death  bed,  one  of  the  major 
problems  that  he  never  forgot  was  the  establishment  of  a  strong  and  powerful 
supervisory  agency.  The  unfortunate  history  of  the  Soviet  Union,  especially 
the  acts  of  stepping  over  the  legal  system  and  destroying  science  from  the 
1930 ’s  to  1940 ’s  proved  that  Lenin’s  worries  were  farsighted.  Therefore,  it 
can  be  imagined  that  the  system  of  scientific  research  agencies  in  the  future 
can  generally  be:  separately  established  independent  executive  agencies, 
supervisory  agencies  and  academic  evaluation  agencies  under  the  power  holding 
agencies  within  the  scientific  research  agencies. 

The  executive  agencies  are  the  administrative  agencies  in  scientific  research. 
They  are  responsible  for  carrying  out  the  laws  of  the  state,  policies  and 
decisions  of  the  power  organs  of  the  unit  itself,  and  they  exercise  daily 
management  in  organizing  and  coordinating  scientific  research  work.  Super¬ 
visory  agencies  are  responsible  for  supervising  the  executive  agencies  at 
each  level  in  implementing  applicable  state  laws,  policies  and  deci^io^^of 
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the  power  organs  of  the  unit  itself.  They  can  suggest  ways  to  handle  personnel 
who  have  made  mistakes,  and  guarantee  the  proper  rights  and  benefits  of  the 
workers.  We  must  emphasize:  only  if  the  supervisory  agencies  are  inde¬ 
pendent  of  the  executive  agencies  can  they  avoid  becoming  a  satellite  and 
can  they  effectively  perform  their  own  duties.  Therefore,  in  the  organiza¬ 
tional  system,  they  are  directly  subordinate  to  the  power  organ,  and  they 
should  form  their  own  system  under  the  leadership  of  higher  supervisory  agen¬ 
cies.  A  strong  and  forceful  supervisory  system  is  like  the  immune  system 
of  the  human  body.  It  is  a  forceful  guarantee  of  the  health  of  a  system. 
Academic  evaluation  organizations  should  be  advisory  agencies  with  an  in¬ 
dependent  position.  They  can  make  independent  judgement  and  evaluation  of 
related  academic  questions.  Of  course,  the  power  organ  or  the  administration 
may  not  completely  agree  or  accept  the  evaluation,  but  discussion  and  judge¬ 
ment  by  the  academic  agencies  free  from  interference  should  be  the  necessary 
prerequisite  procedures  and  bases  for  the  latter  two  types  of  agencies  to  take 
action  related  to  academic  questions  (such  as  the  drawing  up  of  plans,  the 
determination  of  major  projects,  signing  of  contracts,  evaluation  of  achieve¬ 
ments,  delegating  authority) .  The  division  of  power  is  very  complex  and  it 
should  be  carefully  discussed  and  studied,  and  corresponding  rules  should  be 
stipulated.  Under  such  a  structure  where  authority  is  divided  while  centrali¬ 
zation  is  still  guaranteed,  generally  speaking,  major  unexpected  mistakes  can 
be  prevented.  When  deviation  occurs,  it  can  be  easily  corrected. 
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BUILDING  UP  QUALIFIED  TECHNICAL  MANAGEMENT  PERSONNEL  URGED 

Beijing  KEYAN  GUANLI  [SCIENCE  RESEARCH  MANAGEMENT]  in  Chinese  No  1,  Jan  82 
pp  23-26 

[Articlfe  by  Dai  Zhenhai  [2071  6966  3189]  and  Wang  Miaoyang  [3769  8693  3152] 
of  Fudan  University,  Shanghai:  "Accelerate  the  Build-up  of  Technical  Manage¬ 
ment  Ranks  Through  Intellectual  Investment"] 

[Text]  The  management  of  modem  science  and  technology  is  in  itself  a  science. 
It  is  the  management  of  science  and  technology  according  to  the  laws  of  devel¬ 
opment,  and  its  characteristics,  and  the  most  effective  use  of  manpower, 
money  and  material.  It  is  an  Important  guarantee  for  rapid  development  in 
science  and  technology  and  for  the  improvement  of  the  productive  force.  In  a 
certain  sense  modem  technology  and  scientific  management  are  the  two  driving 
forces  behind  the  progress  of  a  modem  society.  International  economic  com¬ 
petition  after  all  is  competition  in  the  speed  of  development  of  technology 
and  the  quality  of  management .  Therefore ,  when  we  indulge  in  the  moderniza¬ 
tion  economic  construction,  we  not  only  should  pay  great  attention  to  the  role 
of  technology  but  also  have  a  thorough  understanding  of  the  great  signifi¬ 
cance  of  strengthening  technical  management  and  the  training  of  management 
personnel.  The  constmctlon  of  a  specialized,  technical  management  team  is  an 
urgent  task  in  the  promotion  of  science  and  technology  development  and  the  im¬ 
provement  of  the  party's  leadership  over  technology. 

1.  A  common  experience  of  successful  developed  nations  is  the  emphasis  of 
building  up  a  specialized,  technical  management  rank.  The  successes  of  rapid 
economic  development  of  many  nations  after  World  War  II  are  all  due  to 
emphasizing  systematic  and  purposeful  training  of  management  personnel. 

The  history  of  technology  and  economic  development  of  the  United  States  is  a 
process  of  continuous  improvement  of  intellectual  investment  on  the  management 
rank.  After  the  war,  the  technological  and  economic  development  of  America, 
a  nation  established  less  than  200  years  ago,  has  far  exceeded  that  of  Europe 
with  its  long  history.  In  analyzing  the  causes  for  their  lagging  behind,  the 
Europeans  believe  that  the  difference  is  in  management  rather  than  in  tech¬ 
nology.  Over  a  half  century,  the  United  States  has  formed  a  huge  network  of 
management  colleges  and  trained  a  large  number  of  management  specialists.  As 
early  as  1881  the  University  of  Pennsylvania  first  established  its  business 
college  and  trained  largely  junior  level  management  personnel.  American 


-  50  - 


President  Hoover  advocated  in  1920  that;  "America's  great  need  in  manpower 
in  the  future  will  be  political  talents  with  leadership  ability  in  the  area 
of  economics."  At  the  urge  of  this  alumnus,  Stanford  University  established 
its  institute  of  business  management  in  1921  and  in  the  50  years  thereafter 
trained  about  10,000  senior  management  talents.  Many  other  universities  have 
also  established  colleges  devoted  to  the  training  of  management  personnel  and 
the  most  famous  one  is  at  Harvard  University.  One~flfth  of  the  high  level 
management  and  leadership  people  in  500  largest  American  companies  are  gradu¬ 
ates  of  Harvard  University.  According  to  1977  statistics,  out  of  284,200 
senior  technical  staff  with  doctoral  degrees  in  America,  there  are  66,500 
management  doctorates,  or  23.4  percent  of  all  Ph.D.’s.  Almost  one  in  every 
four  Ph.D.’s  are  in  management,  this  shows  the  high  demand  on  the  speciali¬ 
zation  of  management  people.  According  to  a  report  by  the  American  Education 
Statistics  Center,  today  there  are  1,156  universities  in  America  that  have 
business  colleges  and  the  total  number  of  undergraduate  students  is  900,000 
or,  15  percent  of  the  total  number  of  university  students.  Technical  manager 
of  the  Manhattan  project  in  the  1940 ’s,  38-year-old  physicist  Oppenhelmer 
concluded  that  "scientific  organization  and  management  allows  science  and 
technology  to  develop  its  full  force."  In  the  1970’s,  Appllo  project  leader 
Dr  Weber  also  said:  "There  is  not  one  technology  that  we  use  that  other 
people  don’t  have,  our  technique  is  scientific  organization  and  management." 
These  examples  show  that,  in  the  creation  of  these  epoch-making  technologi¬ 
cal  achievements,  "scientific  organization  and  management"  played  a  major 
role. 

After  Russia  began  its  large-scale  economic  construction,  they  also  placed 
relatively  heavy  emphasis  on  the  training  of  technical  and  technical  manage¬ 
ment  personnel.  By  the  early  1950’ s,  several  million  cadres  had  received 
higher  and  vocational  education.  They  had  a  slogan;  "learn  from  Harvard." 

In  1960’s,  Soviet  Union  devoted  considerable  manpower  and  money  toward  scien¬ 
tific  research,  research  investment  expenditure  reached  2-3  percent  of  their 
gross  national  product  and  the  number  of  staff  in  research  departments  jimped 
to  fifth  place,  next  only  to  industry,  agriculture,  construction  and  trans¬ 
portation.  Under  those  circumstances,  the  development  of  modem  science  and 
technology  was  required  to  shift  from  quantitative  Increase  (increase  in  man¬ 
power,  finance  and  material  inputs)  to  qualitative  improvement  (largely  im¬ 
provements  of  organization  management  and  senior  research  training) .  From 
then  on  the  Soviet  Union  stressed  the  Improvement  of  technical  management  and 
quality  of  technical  management  personnel.  Today  there  are  more  than  1  mil¬ 
lion  people  studying  management  in  50  universities  in  the  Soviet  Union.  Man¬ 
agement  cadres  at  all  levels  are  required  to  study  at  management  univer¬ 
sities  and  their  regulation  also  requires  retraining  in  a  few  years . 

2.  Upgrading  the  management  cadre  ranks  is  an  Important  measure  in  speeding 
up  technological  development  during  the  readjustment  period  and  is  an  urgent 
task  to  be  solved  now. 

For  now  and  several  years  hereafter,  the  Chinese  economy  faces  a  period  of 
readjustment.  In  this  period  the  economic  development  will  shift  from  an 
external  expansion  to  rely  on  internal  Improvement.  Science  will  play  an 
increasing  role  in  economic  development  and  the  application  of  research 
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results  will  more  and  more  affect  the  rate  of  economic  and  social  development. 
Therefore,  the  primary  question  we  face  now  is  how  to  use  effectively  the  re¬ 
sources  devoted  to  science  activities.  This  requires  a  corresponding  system 
to  improve  the  efficiency  and  quality  of  science  management  and  activity.  In 
other  words,  the  emphasis  should  be  on  the  qualitative  improvement  of  techni¬ 
cal  management  and  not  relying  on  the  quantity  of  manpower,  money  and  mater¬ 
ial  devoted  to  science.  It  was  reported  that  in  Norway  during  the  55-year 
period  of  1900-55,  production  increased  012  percent  for  every  1  percent  in¬ 
crease  in  fixed  capital,  production  increased  0.76  percent  for  every  1  per¬ 
cent  increase  in  labor  force  but  production  increased  1.8  percent  for  every 
1  percent  increase  in  trained  management  staff.  This  shows  how  important 
management  improvement  is.  The  key  to  management  improvement  lies  in  the 
quality  improvement  of  the  management  rank,  the  rank  must  be  specialized  if  the 
management  is  to  be  scientific.  Strengthening  the  specialized  technical  man¬ 
agement  rank  and  improving  the  qtolity  of  scientific  management  are  indeed 
urgent  tasks  in  the  readjustment  period. 

Judging  from  the  actual  situation  in  China  today,  one  might  say  that  techni¬ 
cal  management  is  even  more  underdeveloped  than  technology  and  the  shortage  of 
technical  management  talent  is  even  more  serious  than  the  shortage  of  scien¬ 
tific  and  technological  talent.  The  conflict  between  the  modernization  demand 
of  science  and  technology  and  today's  underdeveloped  technical  management  is 
becoming  increasingly  acute.  We  now  have  the  following  prominent  problems 
regarding  the  construction  of  a  management  cadre  rank; 

The  first  problem  is  the  lack  of  specialized  knowledge  and  vocational  training 
of  the  present  management  cadres.  A  survey  was  made  last  year  in  80  research 
institutes  in  a  certain  city,  among  303  institute  level  leadership  cadres 
there  were  only  20.6  percent  technical  and  management  staff  who  are  knowledg- 
able  about  the  specialty,  as  many  as  66.3  percent  of  them  have  a  culture  level 
below  the  intermediate  level.  In  a  survey  last  year  made  at  2  bureaus  in  a 
certain  city,  less  than  10  percent  of  266  cadres  above  the  section  chief  level 
had  management  training  or  college  level  education.  Even  in  units  with  rela¬ 
tively  high  culture  level,  management  cadres  also  lack  management  training.  At 
one  university  in  Shanghai  90  percent  of  146  cadres  at  the  section  chief  and 
commissioner  level  had  college  level  education  but  no  management  training. 

Two- thirds  of  them  are  not  familiar  with  teaching  management  and  technical 
management,  three-fourths  of  them  are  unfamiliar  with  the  history  of  natural 
science  and  five-sixths  of  them  do  not  understand  computer  technology  and 
selenology. 

The  second  problem  is  caused  by  the  long-term  Interference  by  the  leftist 
thought  and  "laymen  directing  the  experts."  Consequently,  there  has  been 
no  specific  requirement  and  regulation  regarding  professional  and  educational 
backgroimd  of  technical  management  cadres  and  the  training  of  technical  man¬ 
agement  specialist  was  looked  down  upon.  In  the  early  days  after  the  founding 
of  the  People's  Republic  there  were  still  some  management  colleges  and  depart¬ 
ments  but  they  were  later  gradually  phased  out.  A  great  majority  of  the  man¬ 
agement  graduates  in  the  1950  's  from  some  universities  were  assigned  to  jobs 
unrelated  to  their  specialty,  some  systems  trained  several  thousand  manage¬ 
ment  graduates  but  had  no  positions  to  assign  them  to  and  almost  all  of  them 
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have  switched  professions.  In  other  countries,  due  to  the  management  need  in 
the  1960's,  management  specialty  had  the  largest  number  of  students  and  the 
fastest  growth.  That  period  was  therefore  known  to  some  as  the  "age  of  oper¬ 
ation  and  management."  But  we  have  paid  almost  no  attention  to  the  training 
and  use  of  management  graduates.  Because  of  the  lack  of  specific  require¬ 
ments  and  regulations  on  the  professional  and  educational  background  of  man¬ 
agement  cadre,  some  technical  departments  increased  nontechnical  administra¬ 
tive  staff  in  great  ntnnbers  and  such  incidents  continued  to  occur  even  during 
the  past  2  years.  Technical  management  cadres  should  not  only  understand  the 
basic  knowledge  of  their  technical  specialty  and  economics,  but  should  also 
possess  fimdamental  knowledge  of  technical  management,  understand  the  special 
features  and  general  rules  of  science  and  technology,  be  familiar  with  the 
party’s  technology  policy  and  have  a  certain  ability  for  organization.  We 
cannot  equate  party  and  political  cadre  to  technical  management  cadre  and  we 
cannot  equate  technical  specialist  to  experts  on  technical  management.  For  a 
long  time  we  have  not  been  treating  technical  management  as  a  science  and  have 
paid  little  attention  to  the  specialization  of  a  technical  cadre  personnel, 
today  most  technical  management  cadres — including  some  old  cadres  and  some 
new  cadres  with  college  educations  and  technical  titles  but  new  in  the  pro¬ 
fession  of  technical  management — to  some  degree  are  laymentin  technical  man¬ 
agement  and  they  all  face  the  problem  of  learning  the  knowledge  of  technical 
management  and  knowledge  renewal. 

The  third  problem  is  that  the  policy  of  Intellectuals  in  the  technical  manage¬ 
ment  rank  was  not  put  on  solid  basis.  Unification  of  the  professional  title 
in  management  was  slow,  the  ranks  were  unstable  and  for  a  long  time  promotion 
was  slow  and  salary  was  among  the  lowest  of  intellectuals  with  equal  qualifica¬ 
tions.  If  this  situation  is  not  corrected  quickly  we  cannot  expect  them  to 
play  a  full  role  and  possess  high  efficiency  in  management  even  with  relative¬ 
ly  good  equipment  and  an  advanced  facility. 

3.  To  a  large  extent  the  quality  of  management  depends  on  the  quality  of 
management  cadres.  In  order  to  rectify  the  imderdeveloped  situation  of  tech¬ 
nical  management  in  China,  the  pressing  obligations,  besides  continuing  to 
improve  Ideological  awareness  and  overcoming  the  Mfluence  of  the  erroneous 
leftist  thought,  are  to  take  effective  measures  in  intellectual  Investment 
as  quickly  as  possible,  establish  the  necessary  policies  and  put  them  on  a 
solid  basis  and  make  a  great  effort  to  establish  a  specialized  rank  of  tech¬ 
nical  management.  To  this  end,  we  have  the  following  recommendations: 

(1)  Based  on  the  requirements  of  the  specialty,  personnel  departments  should 
institute  specialty  requirements  and  management  methods  of  technical  manage¬ 
ment  cadres  at  various  levels  and  of  various  types  (overall  management  and  job 
management).  In  the  future,  the  addition  of  management  cadres  should  be  made 
after  a  training  based  on  the  requirements  of  the  specialty.  Special  atten¬ 
tion  should  be  given  to  those  cadres  who  are  solidly  behind  the  party  line  of 
th§  3d  Plenum  of  the  11th  Party  Central  Committee,  enthusiastic  about  the 
enterprise  of  science  and  technology,  familiar  with  Intellectuals  and  of  high 
integrity  to  do  the  job  of  managing  technical  management  cadres. 

(2)  We  must  actively  and  steadily  Improve,  strengthen  and  adjust  the  current 
management  rank  and  rectify  the  current  personnel  structure  and  knowledge 
structure. 
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Of  the  many  management  cadres  currently  available,  most  of  them  have  rela¬ 
tively  rich  practical  experiences  but  lack  the  knowledge  of  modem  science 
culture  and  scientific  management.  Forceful  measures  should  be  taken  to  train 
them  in  shifts.  According  to  different  cases,  we  should  actively  help  them 
learn  the  technical  profession  and  the  fundamental  knowledge  of  economics 
and  management  science,  then  select  and  train  a  group  of  cadres  who  are  in 
their  prime  years  and  who  basically  qualify  as  to  professional  requirements 
and  make  them  the  backbone  of  technical  management  force  at  different  levels. 

In  the  meantime,  we  should  attract  a  group  of  talented  management  experts  (or 
specialists)  to  strengthen  various  leadership  posts  and  important  management 
departments.  The  tendency  to  neglect  management  knowledge  and  ability  should 
be  avoided  in  the  selection. 

In  addition,  qualified  institutes  of  higher  learning  should  actively  assume 
the  duty  of  training  management  talents,  organize  business  management  colleges 
and  departments  and  cultivate  a  new  generation  of  management  manpower  and 
vigorously  develop  management  science  research. 

Through  efforts  in  the  areas  discussed  above,  we  should  strive  to  nurture  and 
cultivate  a  large  number  of  management  specialists  in  the  next  several  years 
who  are  familiar  with  the  Chinese  situation  and  know  the  management  profes¬ 
sion. 

(3)  In  an  overall  plan,  we  should  thoroughly  conduct  training  of  technical 
management  cadres  currently  on  the  job.  A  national  technical  management 
cadres'  training  program  should  be  formulated  while  keeping  in  mind  the 
requirements  of  enterprise  development  and  building  up  a  professional  manage¬ 
ment  rank.  The  target  for  training  at  various  levels  and  the  number  to  be 
trained,  the  progress  and  standards  should  be  determined  according  to  the 
management  jurisdiction  and  type  of  business  of  the  cadres.  Division  of  work 
and  responsibilities  should  be  arranged  in  a  coordinated  fashion  and  the  aim 
should  be  for  one  round  of  training  for  all  the  technical  management  cadres 
within  3  to  5  years. 

The  training  of  technical  management  cadre  has  received  wide  attention  by 
various  ministry  committees  and  provincial  and  municipal  science  committees. 
Most  provinces  and  municipalities  have  already  conducted  1  or  2  semesters  of 
class  study  and  obtained  some  results.  The  outstanding  problem  now  is  that 
most  provinces  and  municipalities  do  not  have  fixed  training  bases  and  lack 
professional  teaching  staff  and  material  suitable  for  our  situation.  There 
is  also  a  shortage  of  special  organizations  and  resources  to  study  how  to 
conduct  this  training  education.  If  this  situation  persists,  it  will  affect 
the  result  of  cadre  training.  We  therefore  recommend  the  establishment  of 
national  and  local  technical  management  cadre  training  bases.  Independent 
colleges  for  technical  management  cadre  Improvement  may  be  instituted  or 
training  points  may  be  set  up  with  collaboration  between  the  science  commit¬ 
tee  system  and  relevant  Institutes  for  higher  learning  to  overcome  the  current 
make-shift  situation  in  cadre  tralnlng—just  before  training  is  to  be  con¬ 
ducted,  a  place  is  borrowed,  a  teacher  is  found,  notes  are  mimeographed  and  a 
sign  is  put  up.  Cadre  training  has  certain  special  requirements  and  should 
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satisfy  the  needs  of  the  trainees,  they  not  only  need  to  study  basic  knowl¬ 
edge  and  theory  but  also  to  investigate  real  problems  and  learn  how  to  apply 
the  training.  The  training  standard  should  be  rigorous  in  order  to  maintain 
quality. 

In  order  to  speed  up  training  base  installation  and  the  management  profes¬ 
sion,  a  teacher  pool  consisting  of  college  teachers,  management  cadres  and 
research  staff  should  be  formed,  the  writing  of  teaching  material  and  basic 
reading  material  consistent  with  the  Chinese  situation  is  also  a  pressing 
need.  National  training  centers  for  professional  teachers  of  technical  man¬ 
agement  should  be  established  and  these  professional  management  teachers 
should  be  concurrently  appointed  to  do  management  work  or  to  participate  in 
technical  management  consulting.  Different  workshops  should  be  held  and  a 
major  effort  should  be  made  to  consolidate  our  oxro  experience  in  technical 
management. 

(4)  Policy  on  technical  management  staff  should  be  studied  and  gradually 
perfected  and  finalized.  In  the  selection  of  superior  management  cadres 
we  should  adopt  a  policy  that  treats  them  politically  favorably  and  economi¬ 
cally  no  worse  than  technical  staff  of  equal  qualification.  In  considering 
the  salary  of  the  management  cadres,  job  title,  rank  and  seniority  should  be 
taken  into  account.  Evaluation  of  technical  professional  titles  of  the  man¬ 
agement  cadre  should  be  conducted  carefully  and  their  effort  to  Improve  their 
own  professional  management  ability  and  quality  should  be  encouraged  so  that 
management  personnel  at  all  levels  have  a  definitive  direction  for  their  ef¬ 
fort,  and  initiative  can  be  fully  developed  and  high  efficiency  of  management 
assured.  Participating  in  overall  management  and  engaging  in  management  re¬ 
search  are  both  avenues  for  advancement  for  management  cadres.  Special  at¬ 
tention  should  be  given  to  the  training  and  selection  of  overall  management 
talents,  a  method  combining  training  and  selection  should  be  employed  system¬ 
atically  to  select  candidates  for  overall  management  from  professional  manage¬ 
ment  cadres.  Direct  evaluation  to  general  management  posts  of  professional 
personnel  without  management  specialty  experience  should  be  prevented.  Ef¬ 
ficiency  consists  of  three  factors:  initiative,  encouragement  and  competition. 
Encouragements  should  be  given  to  those  with  prominent  achievements  and  con¬ 
tributions.  A  system  of  regular  and  periodic  training  and  evaluation  is  also 
needed.  In  the  professional  evaluation  of  management  cadres,  appropriate  ex¬ 
aminations  on  basic  knowledge  should  be  given  to  new  workers  and  the  evalu¬ 
ation  items  for  management  cadres  with  academic  degrees  or  many  years  of  ex¬ 
perience  should  largely  Include  work  results  and  management  efficiency  and 
whether  their  recommendations  based  on  investigation  research  were  adopted 
and  what  results  they  produced. .  Evaluation  methods  separated  from  job  re¬ 
sults  and  efficiency  are  tmdeslrable  and  will  not  have  a  positive  effect. 

An  important  mission  on  the  technological  front  during  the  readjustment  is  to 
make  wise  intellectual  investment  and  to  speed  up  the  construction  of  a  pro¬ 
fessional  technical  management  personnel.  If  our  various  party  organizations 
and  departmental  leadership  attach  great  significance  to  this  mission  and  take 
effective  measures  to  organize  training,  build  up  the  personnel,  improve  pro¬ 
fessional  quality  and  carry  out  the  policies,  then,  after  some  years,  a  qual¬ 
ified  professional  technical  management  team  will  be  playing  an  active  pro¬ 
motional  role  in  the  economic  development  and  technological  enterprises  of 
China . 
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CURRENT  POLICY  AND  MAJOR  MEASURES  IN  THE  MANAGEMENT  OF  SCIENTIFIC  AND  TECHNICAL 
PERSONNEL 

Beijing  KEYAN  GUANLI  [SCIENCE  RESEARCH  MANAGEMENT]  in  Chinese,  No  2,  Apr  1982, 
pp  24-28,  34 

[Article  by  Ai  Dayan  [5337  1129  3508]  of  the  Scientific  and  Technical  Cadres 
Bureau  of  the  State  Council:  "Policy  and  Major  Measures  of  Managing  Scien¬ 
tific  and  Technical  Cadres"] 

[Text]  According  to  the  political  line,  the  guiding  principle  and  the  policy 
of  the  Central  Committee,  we  can  summarize  the  concrete  guiding  principles, 
policies  and  major  measures  of  managing  scientific  and  technical  cadres  cur¬ 
rently  being  implemented  in  nine  aspects, 

I,  On  the  Basic  Policy  of  Management  of  Scientific  and  Technical  Cadres 

First,  we  must  thoroughly  implement  the  Party ^s  policy  concerning  intellectu¬ 
als.  The  Central  Committee  has  instructed  us  many  times:  "Our  nation^s  broad 
number  of  scientific  and  technical  cadres  Includes  most  of  the  scientific  and 
technical  cadres  from  the  old  society.  After  a  long  period  of  training  and 
education  by  the  Party  and  during  the  movement  of  the  Three  Great  Revolutions, 
they  have  become  a  part  of  the  working  class,  and  they  are  exerting  efforts 
and  self-consciously  serving  socialist  endeavors.  They  are  the  forces  which 
the  Party  relies  upon,  and  they  are  the  treasures  and  wealth  of  the  Party  and 
the  nation,"  The  key  points  in  this  statement  are  as  follows:  First,  we  must 
recognize  that  the  broad  number  of  scientific  and  technical  cadres  of  our 
nation  includes  most  of  the  people  from  the  old  society  and  they  have  already 
become  a  part  of  our  working  class.  They  are  the  forces  which  the  Party  relies 
upon.  Second,  we  must  recognize  that  science  and  technology  are  the  keys  to 
realizing  the  four  modernizations.  These  two  points  are  the  starting  points 
of  the  basic  policy  of  our  efforts  to  manage  scientific  and  technical  cadres. 

If  this  question  is  still  affected  by  leftist  ideology,  then  the  cadres  will 
not  be  managed  well.  The  Central  Secretariat  made  the  following  basic  evalu¬ 
ation  of  the  work  concerned  with  the  present  team  of  scientific  and  technical 
cadres:  After  fall  of  the  "gang  of  four,"  especially  since  the  3d  Plenum  of 
the  11th  Party  Congress,  the  position  of  scientific  and  technical  work  has 
been  elevated,  but  it  has  not  risen  to  the  height  it  should  have.  Up  to  now, 
many  comrades  throughout  the  Party  still  do  not  clearly  understand  the  im¬ 
portance  of  scientific  and  research  itself,  in  the  popularization  of  scientific 
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and  technical  achievements,  and  in  the  use  of  scientific  and  technical  cadres. 
Because  the  neglect  of  science  and  technology  among  some  cadres  has  been  formed 
over  a  long  period,  therefore  solving  these  problems  cannot  be  too  hasty. 

To  enable  comrades  of  the  whole  Party  to  improve  their  understanding  of 
scientific  and  technical  work,  we  must  first  Improve  the  understanding  of  the 
leading  cadres  at  each  level.  The  Party  committee  at  each  level  must  include 
scientific  and  technical  work  in  the  daily  agenda  of  important  business.  It 
must  use  facts  to  educate  everyone  so  that  people  will  truly  believe  that 
science  and  technology  have  already  served  a  great  function  in  socialist 
construction.  Is  our  nation ^s  team  of  scientific  and  technical  cadres  a  part 
of  the  working  class  or  not?  Why  do  we  say  that  it  is  a  part  of  the  working 
class?  We  can  explain  this  by  analysis:  Our  nation ’^s  team  of  scientific  and 
technical  cadres  consists  of  5,29  million  people.  Including  four  groups:  The 
first  group  includes  those  who  were  trained  in  the  liberated  areas  before  and 
after  the  period  of  resisting  Japan  and  those  who  were  sent  to  the  Soviet 
Union  to  study.  The  second  group  includes  those  remaining  from  old  China. 

The  third  group  Includes  those  who  risked  their  lives  by  returning  from 
Western  capitalist  nations  at  the  beginning  of  the  founding  of  the  nation. 

The  fourth  group  includes  those  trained  by  ourselves  over  the  past  32  years 
since  founding  of  the  nation  (including  students  sent  abroad) ,  constituting 
about  90  percent.  The  first  three  groups  have  been  trained  and  educated  for 
many  years  by  the  Party  and  have  made  a  lot  of  contributions.  Students  sent 
abroad  by  us  mostly  studied  sciences  and  engineering  and  medical  sciences. 

These  people  are  the  backbone  forces  at  their  posts.  In  treating  such  a 
scientific  and  technical  team,  can  we  still  doubt  that  they  are  not  our  own 
people?  In  general,  recognizing  that  scientific  and  technical  cadres  are  a 
part  of  the  working  class  and  that  they  are  the  forces  which  the  Party  relies 
upon  should  be  the  most  fundamental  guiding  Ideology  for  all  of  us  who  are 
involved  with  scientific  and  technical  cadres. 

The  Central  Committee  pointed  out:  science  and  technology  are  the  key  in 
building  the  ^'four  modernizations.”  The  reason  underlying  this  question  can 
be  explained  originally  in  theory  by  Marxism-^Leninism  and  in  practice  and  ex-- 
perience.  But  some  comrades  still  have  an  insufficient  understanding  today. 
Everybody  knows  that  according  to  statistics,  in  internationally  developed 
nations,  50  to  67  percent  of  the  achievements  among  the  factors  of  their 
economic  growth  relied  upon  progress  in  science  and  technology.  This  means 
that  economic  development  brought  about  by  progress  in  science  and  technology 
constitutes  about  70  percent.  In  many  nations,  some  products  are  renovated 
and  replaced  every  5  to  10  years.  For  example,  fifth  generation  computers 
have  emerged.  Only  some  30  years  have  passed  from  the  emergency  of  the  first 
generation  (1945)  computer  up  to  the  present.  From  the  advent  of  the  electron 
tube,  the  transistor  to  integrated  circuits  and  from  large  scale  and  small 
scale  to  integrated  electric  power,  scientific  and  technical  development  has 
continued  to  renew  and  replace  each  predecessor  and  the  generation  changes. 

This  shows  how  great  the  function  of  science  and  technology  is  in  economic 
development.  They  can  be  directly  converted  into  a  productive  force.  They 
enable  products  to  be  renewed,  replaced  and  sold,  and  they  bring  about  a  large 
scale  development  of  the  national  economy.  Science  and  technology  are  the 
foundation  of  our  socialist  development.  Science  and  technology  can  be  di-- 
rectly  converted  into  a  productive  force,  and  productive  forces  are  the 
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fundamental  conditions  for  pushing  social  progress  forward.  Stalin  said: 

"The  fundamental  economic  law  in  a  socialist  society  is  to  use  methods  of 
continual  development  of  production  on  the  basis  of  a  high  degree  of  tech¬ 
nological  development  to  satisfy  the  continually  Increasing  material  and 
cultural  needs  of  the  broad  masses  of  people.*'  His  emphasis  was  still  on 
the  prerequisite  condition  of  "a  foundation  of  a  high  degree  of  technological 
development"  to  explain  that  science  and  technology  are  the  key. 

During  the  period  of  readjustment,  the  Central  Committee  has  emphasized  re¬ 
peatedly  that  we  must  mainly  rely  on  the  efforts  of  existing  enterprises  to 
develop  potential ,  to  carry  out  renovations  and  Improvements .  This  requires 
fully  developing  the  enthusiasm  and  creativity  of  scientific  and  technical 
personnel. 

Comrade  Zhao  Ziyang  once  said:  "Development  of  the  national  economy  must  rely 
on  science  and  technology.  Science  and  technology  -must  serve  the  national 
economy.  Now,  the  problem  is  to  practically  develop  the  function  of  science 
and  technology  so  that  they  can  truly  become  the  great  forces  in  improving 
economic  results  and  promoting  economic  development."  These  statements  ex¬ 
plain  the  relationship  between  science  and  technology  and  the  development  of 
the  national  economy  very  clearly.  Science  and  technology  should  develop  with 
the  economy  and  society  in  a  coordinated  way,  and  promotion  of  economic  devel¬ 
opment  should  be  the  foremost  task.  Here,  I  want  to  introduce  some  informa¬ 
tion  regarding  the  United  States.  The  information  analyses  six  reasons  why 
American  science  and  technology  lead  the  world,  and  these  are  six  necessary 
conditions. 

First,  every  sector  of  society  has  a  relative  recognition  of  the  important 
function  of  science  and  technology.  The  government  has  passed  legal  means 
and  has  Implemented  various  policies  and  measures  to  protect  the  development  of 
science  and  technology. 

Second,  there  is  sufficient  scientific  research  funding. 

Third,  education  is  developed  to  train  scientific  and  technical  talent  and  at¬ 
tention  is  paid  to  developing  the  function  of  scientific  and  technical  person¬ 
nel  in  scientific  research  and  production. 

Fourth,  the  massive  market  capacity  has  opened  up  a  broad  world  for  applica¬ 
tion  of  scientific  and  technical  inventions  and  achievements.  This  is  an 
Important  factor  that  has  stimulated  the  development  of  American  science  and 
technology . 

Fifth,  military  science  and  research  are  not  only  emphasized,  relatively  more 
attention  has  been  paid  to  the  mutual  "transfer"  of  military  technology  and 
civilian  technology,  thus  American  military  science  has  been  pushed  to  the  fore 
of  the  world.  At  the  same  time,  the  development  of  American  civilian  science 
and  technology  has  been  pushed  forward  by  a  definite  degree.  When  civilian 
and  military  science  and  technologies  can  be  mutually  transferred,  civilian 
factories  can  be  converted  to  military  use  when  necessary,  and  military 
factories  can  be  converted  to  civilian  use  during  peace  time. 
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Sixth,  the  United  States  has  always  paid  more  attention  to  management  science, 
and  for  a  long  period,  it  has  gradually  formed  a  relatively  systematic  manage¬ 
ment  method  in  scientific  and  technical  management. 

The  heart  of  these  six  aspects  is  that  they  emphasize  the  important  function 
of  science  and  technology  in  developing  the  economy  and  national  defense  build¬ 
up.  We  can  learn  from  this.  Of  course,  the  United  States  is  an  imperialist 
nation.  It  plunders  foreign  lands  and  exploits  domestically.  This  is  not 
compatible  with  the  goals  of  economic  buildup  of  socialist  nations,  but  we 
can  utilize  the  advantages  of  some  of  its  successful  methods. 

II.  Basic  Requirements  for  Scientific  and  Technical  Cadres 

Scientific  and  technical  cadres  must  support  the  leadership  of  the  Communist 
Party,  they  must  love  their  socialist  motherland,  they  must  insist  on  uphold¬ 
ing  the  four  basic  principles,  they  must  actively  serve  socialist  construc¬ 
tion,  they  must  work  and  study  hard,  they  must  grasp  advanced  science  and 
technology,  they  must  exert  efforts  to  climb  the  peaks  of  science  and  tech¬ 
nology,  and  they  must  contribute  to  the  realization  of  the  four  modernizations. 
These  are  the  basic  requirements  of  scientific  and  technical  cadres,  and  gen¬ 
erally  speaking,  they  have  to  be  both  Red  and  expert.  The  first  half  talks 
about  being  Red,  the  latter  half  talks  about  being  expert.  The  question  of 
the  relationship  between  being  Red  and  expert,  I  believe,  should  be  as  Comrade 
Deng  Xiaoping  said;  "Being  expert  is  not  the  same  as  being  Red,  but  being 
Red  must  be  expert."  Saying  that  being  expert  is  being  Red  is  not  correct. 
Being  expert  does  not  mean  being  Red.  Being  Red  is  a  requirement  of  politi¬ 
cal  Ideology.  It  means  to  support  the  leadership  of  the  Communist  Party,  to 
love  socialism,  to  insist  on  upholding  the  fbut  basic  principles,  and  to 
actively  serve  socialism.  But  being  Red  must  be  expert.  If  a  cadre  wants 
to  serve  the  people  but  commands  blindly  in  actual  work,  does  not  do  things 
according  to  regulation,  and  acts  contrary  to  economic  laws  and  science,  then 
he  is  not  a  qualified  cadre.  To  serve  the  people,  one  must  have  a  definite 
ability  to  build  socialism  and  one  must  have  some  true  capabilities.  If  a 
leading  cadre  always  speaks  unprof essionally,  does  unprofessional  things, 
uses  nonprofessionals,  and  always  acts  inconsistently  with  objective  laws,  I 
believe  he  is  not  a  good  leader.  We  must  continue  efforts  to  change  the  non¬ 
professional  to  a  professional.  I  feel  that  special  emphasis  must  be  placed 
on  upholding  the  four  basic  principles.  In  the  final  analysis,  it  is  a 
question  of  establishing  the  proletariat  world  view  and  the  core  is  to  in¬ 
sist  on  party  leadership.  Without  the  leadership  of  the  Communist  Party, 
there  will  not  be  a  socialist  road.  Without  upholding  proletariat  dictator¬ 
ship,  there  will  not  be  socialism.  The  practice  of  the  Chinese  revolution 
proves  that  Marxism-Leninism  and  Mao  Zedong  Thought  are  our  nation ^s  guiding 
ideologies.  Therefore,  scientific  and  technical  cadres  must  learn  the  basic 
principles  of  Marxism-Leninism  well  and  unswayingly  uphold  the  four  basic 
principles. 

III.  Academic  Guiding  Principles  and  Policies 

We  must  thoroughly  implement  the  guiding  principle  of  "let  a  hundred  schools 
contend,"  and  insist  on  the  principle  that  practice  is  the  only  standard  of 
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examining  truth.  We  must  break  superstition,  liberate  thoughts,  develop 
democracy,  encourage  free  exploration,  mutual  respect,  unity  and  cooperation 
among  people  of  different  academic  schools  and  holding  different  academic 
viewpoints.  The  question  of  right  or  wrong  in  academic  pursuits  and  differ¬ 
ent  opinions  can  only  be  solved  through  free  discussion  and  scientific  prac¬ 
tice.  We  cannot  use  administrative  means  to  draw  conclusions.  We  must  guar¬ 
antee  that  everyone  has  the  right  to  criticize,  retort  and  hold  opinions. 

Even  if  one’s  academic  viewpoint  has  been  proven  wrong  by  scientific  practice, 
we  must  not  accuse  him  by  giving  him  a  political  label.  This  is  the  basic 
guiding  principle  concerning  academic  questions. 

The  task  of  natural  science  workers  is  to  understand  nature  and  Improve  nature. 
The  so-called  understanding  nature  is  to  study  and  explore  and  discover  ob¬ 
jective  laws  of  nature.  Understanding  laws  of  nature  requires  a  course  of 
exploration,  and  there  is  a  process  of  accumulation  which  is  also  a  course 
of  continued  and  deepening  development. 

In  the  long  river  of  development  of  things ,  all  truths  in  a  particular  stage 
of  events  and  under  definite  conditions  are  relative  truths  and  are  not  ab¬ 
solute  truths.  These  truths  are  only  proven  to  be  real  and  accurate  under  a 
definite  condition.  But,  further  in  depth  study  along  with  the  development 
of  other  objective  conditions  makes  understanding  more  profound  and  there  will 
be  new  discoveries  and  new  laws.  Because  the  development  of  objective  things 
is  limitless,  therefore  the  development  of  people’s  understanding  of  nature 
will  never  end,  but  will  approach  absolute  truth  step  after  step.  This  is 
what  Marxism-Leninism  calls  the  dialectic  relationship  between  absolute  truth 
and  relative  truth.  Such  examples  abound  in  the  history  of  development  of 
natural  sciences.  Therefore,  developing  democracy  and  letting  a  hundred 
schools  contend  seem  to  be  very  Important  in  the  realm  of  natural  sciences. 

As  Chairman  Mao  said:  "Human  history  is  a  history  of  continued  development 
from  the  realm  of  necessity  to  the  realm  of  freedom,  and  this  history  will 
never  end." 

IV.  Guiding  Principles  for  the  Distribution  and  Utilization  of  Scientific  and 
Technical  Cadres 

We  must  thoroughly  implement  the  principle  of  consistency  between  learning  and 
application  and  the  use  of  strong  points.  We  must  arrange  things  uniformly  and 
equipment  facilities  in  a  key  way  according  to  the  needs  of  national  economic 
buildup  and  the  needs  in  the  development  of  scientific  and  technical  endeavors. 
We  must  Implement  the  policy  of  combining  planned  distribution  and  employing 
superior  candidates  and  prevent  a  waste  of  talent.  In  distribution  and  employ¬ 
ment,  the  main  problems  that  exist  at  present  are  the  stifling  of  real  talent, 
suppression  of  talent,  using  people  not  trained  in  the  discipline  and  using 
people  who  are  not  proficient  in  the  tasks.  Our  guiding  principle  is  to  make 
learning  and  application  consistent  and  to  employ  people  skilled  in  the  task. 
But  in  view  of  the  present  situation,  to  achieve  this  requires  a  lot  more  work 
and  some  problems  in  ideology  and  in  the  system  must  be  solved.  A  main  fault 
at  present  is  the  "unit  ownership  system"  and  the  "life  time  duty  system. " 
After  a  scientific  and  technical  cadre  is  assigned  to  a  post,  he  can  never 
move  again  and  he  can  never  be  transferred.  Some  units  tell  scientific  and 
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technical  cadres!  "This  unit  of  ours  only  allows  you  to  enter  but  prohibits 
you  from  leaving.’^  Some  units  are  "places  with  three  generations  under  the 
same  roof,"  The  teacher  of  one  academic  school  teaches  his  students,  and  his 
students  teach  the  next  generation  of  students.  Some  people  call  this  "in-- 
breedlng"  and  this  is  unfavorable  to  scientific  development.  The  method  of 
hybridizing  different  academic  schools  is  good,  and  it  is  called  "distant 
cross  breeding."  Different  schools  of  thought  must  learn  'each  other’^s 
strong  points  to  make  up  for  shortcomings,  study  together,  and  allow  a  hundred 
schools  to  contend.  This  is  beneficial  to  academic  development.  In  some 
nations,  schools  send  their  graduates  to  other  places  to  work  first  for  a  while 
and  then  allow  them  to  return.  We  must  change  the  situation  of  having  pools  of 
dead  water  and  the  lack  of  mutual  exchange,  and  we  must  also  prevent  liberal’- 
ization  as  in  capitalist  nations.  In  capitalist  nations,  "everything  is 
oriented  toward  money."  One  goes  to  wherever  more  money  is  offered.  You 
undermine  my  foundation  and  I  undermine  your  foundation.  We  must  never  learn 
the  liberalization  in  capitalist  nations.  Now,  some  people  have  criticized 
us  as  a  pool  of  dead  water.  On  the  one  hand,  they  advocate  complete  liberal¬ 
ization  like  capitalist  nations.  We  cannot  do  so.  We  cannot  advocate  free 
mobility.  This  is  not  the  policy  of  our  socialist  nation.  At  present,  the 
talented  people  who  have  been  stifled  and  who  have  been  wasted  generally  have 
true  talents  and  real  knowledge.  They  have  the  strength  but  they  cannot  util¬ 
ize  it.  They  have  gradually  wasted  away  what  they  have  learned,  and  they  have 
gradually  changed  from  a  professional  to  a  nonprofessional.  Everyone  knows, 
because  the  development  of  natural  science  changes  with  each  passing  day,  ac¬ 
cording  to  a  Japanese  saying,  if  research  does  not  continue  for  5  years,  then 
50  percent  of  the  original  knowledge  will  be  out-dated  and  will  have  to  be 
abandoned.  If  one  does  not  learn  in  ten  years,  the  percentage  of  knowledge 
that  is  out-dated  and  that  has  to  be  abandoned  will  be  100  percent.  Profes¬ 
sionals  will  become  nonprofessionals.  As  we  have  frequently  said,  "learning 
is  like  navigating  a  boat  against  the  tide,  if  it  does  not  progress,  it  re¬ 
gresses."  Some  units  have  talented  people  who  are  not  being  used.  And  yet 
they  cannot  be  transferred  elsewhere.  They  say  this  is  "reserving  talent  for 
future  use."  On  the  one  hand,  talent  is  lacking  and  on  the  other  hand,  talent 
is  left  unused.  This  situation  must  be  appropriately  solved. 

V.  The  Basic  Attitude  in  Treating  Scientific  and  Technical  Cadres 

We  must  fully  trust  scientific  and  technical  cadres,  employ  them  with  a  free 
hand,  make  strict  demands  and  help  them  enthusiastically.  The  leadership  at 
each  level  must  respect  science,  actively  support  their  rational  suggestions 
an«^  creations  and  inventions.  The  opinions  of  scientific  and  technical  experts 
regarding  major  projects  of  socialist  construction  and  major  scientific  and 
technical  measures  must  be  solicited,  and  scientific  and  technical  experts 
must  be  organized  to  propose  scientific  proof  and  technical  plans  before  de¬ 
cisions  are  made.  We  must  guarantee  that  scientific  and  technical  cadres, 
especially  those  in  charge  of  technical  management  duties,  have  duties  and 
authority  and  responsibility.  Those  scientific  and  technical  cadres  who  have 
complex  family  and  social  relationships  and  who  are  marked  by  political  and 
historical  problems  should  be  assigned  work  according  to  their  own  basic 
political  attitude,  their  actual  performance  and  their  contribution  to 
socialist  construction  so  that  they  can  develop  their  strong  talents.  The 
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basic  attitude  in  treating  scientific  and  technical  cadres  is  summed  up  in 
these  16  characters!  ”trust  them  fully,  eim>loy  them  freely,  make  strict  de¬ 
mands,  help  them  enthusiastically,”  These  include  political  Ideology,  work 
demands,  training  and  education,  life  benefits  and  welfare  and  many  aspects. 
First,  we  must  recognize  that  they  are  a  part  of  the  workers  and  they  are  the 
forces  that  the  Party  relies  upon.  Some  people  have  said  that  scientific  and 
technical  personnel  ”can  be  employed  but  not  relied  upon”  and  that  they  do 
not  matter.  This  is  pure  utilitarianism.  If  you  do  not  trust  someone,  do  not 
employ  him,  if  you  employ  someone,  do  not  distrust -him,  if  you  employ  him,  you 
should  trust  him.  When  deciding  major  projects,  expert  opinions  must  be 
listened  to.  Now,  the  Central  Committee  is  emphasizing  that  the  leadership 
at  each  level  should  invite  scientists  to  serve  as  advisers  aiSd  it  should  or¬ 
ganize  counselor  corps  and  adviser  groups .  They  should  be  invited  to  present 
arguments  and  proofs  of  scientific  and  technical  problems  and  propose  plans. 
When  employing  scientific  and  technical  cadres  to  serve  as  advisers  or  as 
leaders,  we  must  guarantee  that  they  have  duties  and  authority  and  respon¬ 
sibilities.  This  means  to  give  them  fixed  duties,  fixed  authority  and  fixed 
conditions  and  to  make  them  shoulder  definite  responsibilities.  In  the  future, 
we  must  establish  a  strict  responsibility  system.  When  the  task  is  not  com¬ 
pleted  within  the  scheduled  time,  they  must  be  responsible.  The  Temporary 
Regulations  for  Evaluating  Engineering  and  Technical  Personnel  issued  by  the 
State  Council  emphasize  two  stipulations;  One  stipulates  that  the  criteria 
for  evaluation  is  based  on  only  three  conditions:  work  achievement,  the 
scientific  and  technological  level;  the  working  ability..  These  three  are  the 
major  bases  for  evaluation.  The  other  stipulates  that  experts  should  organize 
evaluation  committees  and  the  evaluation  committee  should  evaluate  personnel 
to  judge  whether  the  worket  is  up  to  standard  or  not,  and  the  party  and  ad¬ 
ministrative  leadership  should  give  approval  according  to  the  experts^  de¬ 
cisions.  Of  course,  if  it  is  discovered  that  the  evaluation  committee  has 
not  done  things  accordingly,  investigation  must  be  carried  out.  According  to 
our  understanding,  many  units  have  not  implemented  these  two  stipulations  suf¬ 
ficiently  well,  and  job  evaluation  has  not  been  done  according  to  this  condi¬ 
tion  but  by  seniority  and  by  the  nttmber  of  years  of  work,  and  people  who  have 
not  worked  in  natural  sciences  have  been  evaluated  as  engineers.  The  masses 
call  them  "political  engineers,"  Some  units  did  not  follow  regulations  in 
their  evaluations.  They  are  wrong  and  they  do  not  seek  truth  from  facts. 

They  will  detach  themselves  from  the  masses. 

VI.  The  Question  of  Assigning  Assistants  to  Experts 

We  must  assign  capable  assistants  to  scientific  and  technical  experts  who  have 
made  achievements  to  help  them  better  complete  their  scientific  and  technical 
tasks.  In  selecting  assistants,  the  personal  opinion  of  the  experts  must  be 
solicited.  We  must  guarantee  that  scientific  and  technical  cadres  work  five 
sixth  of  the  week  to  prevent  them  from  taking  up  too  many  concurrent  jobs. 

We  must  reduce  or  exempt  them  from  administrative  tasks  and  general  social  ac¬ 
tivities  as  much  as  possible.  According  to  need  and  possibility,  we  must  pro¬ 
vide  necessary  books,  information,  instruments,  facilities  and  working 
and  learning  conditions  for  scientific  and  technical  cadres.  We  must  actively 
help  solve  the  actual  difficulties  in  their  lives.  Scientific  and  technical 
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backbone  members  who  have  realized  outstanding  achievements  must  be  taken 

care  of  on  a  priority  basis. 

The  question  of  assigning  assistants  mainly  involves  finding  ways  for  the 
academic  skills  of  outstanding  scientists  to  be  passed  on  to  the  next  gener¬ 
ation,  Pirst,  the  expert  himself. can  select  and  recommend  an  assistant  and 
this  assistant  must  inherit  the  expert *^s  skills.  Therefore,  the  assigned  as¬ 
sistant  must  enable  the  expert  to  do  his  work  well.  The  relationship  between 
these  two  persons  must  be  congenial.  The  teacher  is  willing  to  teach  and  the 
Student  is  willing  to  learn. 

Regarding  the  problem  of  too  many  concurrent  jobs,  the  problem  of  a  renowned 
scientist  who  is  being  sought  here  and  sought  there  must  be  appropriately  ^ 
solved.  Some  experts  hold  administrative  and  leading  duties,  honorary  duties 
and  academic  duties  totaling  20  to  30  titles  and  all  of  them  are  Mifetlme 
posts"  without  tenure.  Experts  feel  that  they  are  too  busy  and  they  are 
bothered.  Experts  Say;  "I  hope  you  can  guard  against  such  activity  because 
when  we  are  asked  to  take  up  a  duty,  we  do  not  feel  we  should  refuse  the  of¬ 
fer.  Meetings  continue  without  end,  there  are  many  duties,  and  there  is  no 
time  for  academic  research."  The  central  spirit  of  the  several  opinions  we 
have  proposed  is  to  develop  advantages  and  avoid  shortcomings ,  to  utilize 
skills,  and  to  suit  measures  to  the  person  so  that  each  can  be  comfortable  in 
his  own  niche.  Honorary  positions  can  be  reserved  as  the  highest  duties  with- 
out  concurrently  serving  lower  level  duties.  Interdepartmental  administrative 
and  leadership  positions  should  not  be  concurrently  held.  More  academic  duties 
should  be  given  to  middle  aged  backbone  members,  and  not  every  position  should 
be  given  to  old  scientists  to  serve  concurrently.  Middle  aged  scientists 
should  be  fully  allowed  to  participate  in  academic  conferences  and  to  partici¬ 
pate  on  councils  and  boards.  Necessary  conditions  must  be  provided  them  in 
work,  in  learning  and  in  living,  and  at  least  five-sixth  the  time  must  be 
guaranteed  for  them  to  engage  in  research. 

VII.  Training  and  Improvement  of  Scientific  and  Technical  Cadres 

We  must  implement  the  guiding  principle  of  combining  appropriate  proportional 
distribution  and  suitably  matched  specialization,  general  improvement  and  key 
training.  We  must  pay  attention  to  the  rational  proportion  of  high  level, 
mid  level  and  primary  level  scientific  and  ttechnical  cadres,  and  the  suit¬ 
able  matching  of  specialization  among  basic  sciences,  technical  sciences  and 
applied  sciences.  Job  training  of  scientific  and  technical  cadres  not  only 
includes  self-learning  but  also  many  other  methods.  Training  of  youths,  na¬ 
tional  minorities  and  scientific  and  technical  cadres  promoted  from  workers 
and  farmers  must  be  intensified  and  we  must  care  about  their  growth. ^  Persons 
who  have  special  talents  and  who  have  scored  high  grades  should  be  listed. 
Special  training  plans  should  be  drawn  up  for  them  and  they  should  be  given 
better  working  and  learning  conditions  for  training  them  in  a  key  way. 

This  is  our  policy  and  method  to  train  and  Improve  scientific  and  technical 
cadres.  In  general,  in  the  guiding  principle  of  training,  we  ^st  have  an 
appropriate  proportion.  Specializations  must  be  suitably  matched.  We  must 
implement  general  Improvement  and  key  training.  Some  cadres  have  an  incorrect 
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understanding  of  continual  on  the  job  training  and  improvement.  They  believe 
that  the  school  is  the  learning  phase.  The  period  after  graduation  is  the 
working  phase.  Actually,  the  knowledge  and  skill  of  a  scientific  and  techni¬ 
cal  cadre  learned  in  school  constitutes  only  10  percent.  The  remaining  90 
percent  are  learned  in  work  and  practice  after  graduation.  Therefore,  we 
must  advocate  "life-long  education."  Our  nation  has  already  Included  on-the- 
job  training  of  cadres  in  the  daily  business  agenda.  In  1981,  the  general 
task  proposed  at  the  national  workers  educational  work  conference  convened 
by  the  State  Council  was  training  for  all  workers.  Training  for  all  workers 
includes  four  groups?  the  first  group  is  the  leading  cadres,  the  second 
group  is  managerial  personnel,  the  third  group  is  technical  personnel  and  the 
fourth  group  is  workers.  This  means,  workers  of  each  department,  each  enter¬ 
prise  unit,  each  agency  group  must  be  trained  in  general.  The  four  aspects 
must  be  Implemented;  Ideology  must  be  implemented,  plans  must  be  implemented, 
organization  must  be  implemented,  measures  must  be  implemented.  We  must  not 
"say  they  are  most  important,  but  regard  them  as  secondary  in  importance  when 
implementing  them,  and  when  they  are  busy,  abandon  them."  ‘The  guiding  prin¬ 
ciple  in  work  is;  "Trailing  for  all,  bring  out  the  key  points,  uniform  plan¬ 
ning,  delegation  of  responsibility  to  different  levels,  active  development, 
do  things  according  to  one’s  capabilities,  be  diversified,  care  about  concrete 
results."  Comrade  Deng  Xiaoping  said  at  the  Central  Committee's  Working  Con¬ 
ference;  "Readjustment  is  an  active  measure  that  must  be  implemented  to 
realize  modernization.  Training  is  an  important  aspect  of  such  an  active 
measure." 

VIII.  Organize  Coordination  and  Exchange  of  Scientific  and  Technical  Cadres 
in  the  Three  Sectors  of  Scientific  Research,  Education  and  Production 

The  administrative  departments  of  scientific  and  technical  cadres  at  each 
level  must  organize  coordination,  cooperation  and  exchange  of  scientific  and 
technical  cadres  in  scientific  research,  education  and  production  according 
to  plan.  They  can  also  sign  contracts  or  employ  such  personnel  so  that 
scientific  and  technical  cadres  can  learn  from  each  other,  exchange  experi¬ 
ence,  learn  other’s  good  points  to  make  up  for  one’s  own  shortcomings,  and 
improve  together. 

Many  units  have  created  very  good  experiences  by  doing  things  this  way.  Many 
units  have  launched  such  activities  among  themselves  and  the  scope  of  cooper¬ 
ation  has  become  braoder.  Departmental  and  regional  boundaries  can  be  broken 
because  the  development  of  science  and  technology  requires  comprehensive 
research  in  many  aspects  by  various  different  sciences. 

IX.  Establish  Job  Performance  Files 

Administrative  departments  of  scientific  and  technical  cadres  must  establish 
job  performance  files  on  scientific  and  technical  cadres  in  accordance  with 
their  scope  of  administration.  The  file  includes  the  resume,  job  history, 
writings  and  academic  papers,  evaluation  of  creations,  inventions  and  tech¬ 
nical  renovations,  job  evaluations,  participation  in  foreign  scientific  ac¬ 
tivities,  achievement  in  training  talent,  job  rewards,  etc.,  to  serve  as  an 
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important  reference  for  evaluation,  for  recommendation  and  for  promo¬ 
tion,  ■ 

This  problem  is  a  problem  of  much  concern  for  scientific  and  technical  cadres. 
Some  scientific  and  technical  cadres  have  told  me:  "Now,  the  files  on  cadres 
only  list  our  political  performance,  and  you  do  not  know  the  level  of  our 
work  and  how  many  bowls  of  rice  we  eat."  Therefore,  they  are  very  concerned 
about  establishing  a  job  file  and  this  work  must  be  done  well. 

The  nine  aspects  mentioned  above  are  some  concrete  guiding  principles  for 
work  and  major  measures  for  managing  scientific  and  technical  cadres  at  pres¬ 
ent.  The  general  goal  is  to  fully  develop  the  enthusiasm  and  creativity  of 
the  entire  team  of  scientific  and  technical  cadres  so  that  the  maximum  effort 
can  be  exerted  and  greater  contributions  can  be  made  to  further  readjust  the 
national  economy,  to  rapidly  develop  science  and  technology,  and  to  hasten  the 
realization  of  building  the  four  modernizations.  Efforts  must  be  exerted  so 
that  there  will  be  an  abundance  of  talented  people  and  an  accumulation  of 
^achievements . 
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STRATEGY  FOR  DEVELOPMENT  OF  SCIENCE,  TECHNOLOGY  VIEWED 
Shanghai  WIN  HUI  BAO  in  Chinese  23  Apr  82  p  3 

[Article  by  Xia  Yulong  [1115  4416  7893],  Liu  Ji  [0491  0679],  Feng  Zhijun  [7458 
0037  3182],  and  Zhang  Nianchun  [1728  1819  2797]:  "We  Should  Praise  the  Type  of 
’Priceless  Treasure’  of  ’Goldhach’s  Conjecture’;  We  Should  Pay  More  Attention 
to  Technology— the  ’Valuable  Treasure’ — for  Creating  Economic  Values  for 
Society;  Discussing  the  Strategy  for  the  Development  of  Science  and  Technology"] 

[Excerpts]  "Science  and  technology  are  parts  of  the  productive  forces"  and 
"the  modernization  of  science  and  technology  is  the  key  to  the  realization  of 
the  four  modernizations."  These  glorious  theses  of  the  party  Central  Committee 
are  now  known  to  everyone.  However,  how  do  science  and  technology  serve  the 
national  economy  and  how  do  they  effectively  demonstrate  their  productive 
forces?  This  question  is  now  prominent  on  our  daily  discussion  agenda.  If 
this  question  is  not  properly  answered,  it  not  only  will  seriously  affect  the 
progress  of  our  country’s  modernization  but  also  will  directly  affect  the 
future  of  science  and  technology  themselves.  We  believe  that  in  order  to 
solve  this  problem  it  is  necessary  to  understand  more  clearly  the  policy  estab^- 
lished  by  the  party  Central  Committee  and  State  Council  for  coordination 
between  science  and  technology  development  and  economic  and  social  development. 
The  development  of  the  national  economy  should  be  the  primary  task  of  science 
and  technology.  A  strategy  for  the  developiment  of  science  and  technology  that 
reflects  this  policy  should  be  established,  consistent  with  our  national  con¬ 
ditions  and  the  laws  of  science  and  technology  development,  so  that  it  will 
direct  our  country’s  science  and  technology  work  now  and  in  the  future. 

Differentiate  Between  the  Functions  and  Effects  of  Science  and  Technology 

The  words  "science  and  technology"  are  now  widely  used  as  a  single  term.  In 
actuality,  they  embody  two  concepts  of  different  meanings.  In  the  Latin 
dictionary,  science  has  the  meaning  of  "knowledge"  and  "understanding." 
Scientific  research  is  a  social  movement  exploring  the  essence  and  laws  of 
nature.  It  generally  covers  the  six  major  sciences  of  mathematics,  physics, 
chemistry,  astronomy,  earth  sciences,  and  hlology.  The  original  meaning  of 
technology  is  "proficiency."  Proficiency  produces  skill  and  skill  is  tech¬ 
nology.  The  solving  of  problems  of  widespread  significance  in  production  and 
labor,  from  technical  invention,  research  in  prdduct  manufacturing,  to  the 
promotion  of  application,  is  all  part  of  technological  research.  Following  the 
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development  of  modem  science  and  technology,  the  relation  of  the  two  is 
closer  and  closer,  ^e  soi-called  ’’techno logicalization  of  science”  and 
’’sciencelzatlon  of  technology”  are  being  accepted  more  and  more.  However, 
they  do  have  different  functions  and  effects.  Generally  speaking,  these 
differences  are  in  the  following  areas;  first,  they  have  different  forms. 
Science  is  expressed  primarily  in  the  form  of  knowledge.  Technology  always 
is  in  a  definite  material  form.  Second,  the  objectives  are  different.  The 
primary  objective  of  science  is  to  understand  the  world.  It  primarily 
answers  the  questions  of  ”what”  and  ’’why.”  The  objective  of  technology  is 
to  reconstruct  the  world.  It  primarily  solves  the  problems  of  ”what  to  do" 
and  "how  to  do  it,"  Third,  the  methods  of  topic  selection  are  different. 
Science  is  mainly  reflected  in  free  exploration.  On  the  other  hand,  tech¬ 
nology  ge;nerally  always  has  a  clearly  defined  practical  target.  Fourth,  the 
time  frame  of  research  is  different.  In  scientific  tasks,  a  completion  date 
should  not  be  insisted  upon.  But  there  is  generally  a  concrete  time  frame 
for  all  technological  research.  Fifth,  the  economic  benefits  are  different. 

The  economic  benefits  of  scientific  research  are  not  specifically  determined 
and  are  long-range.  Direct  and  specific  economic  benefits  can  always  be 
achieved  in  technological  research.  Despite  the  close  connection  of  science 
and  technology,  a  definite  or  an  inevitable  relationship  does  not  exist 
between  them  because  of  these  differences.  That  a  country  is  well  developed 
in  science  does  not  mean  that  it  is  also  ahead  in  technology.  The  opposite 
could  also  be  true. 

Only  by  differentiating  between  "science"  and  "technology"  can  we  handle  cor¬ 
rectly  their  Internal  relationships  and  external  connections  and  achieve  the 
coordinated  development  between  science  and  technology  and  between  science 
and  technology  and  economy  and  society.  This  is  the  basic  prerequisite  for 
the  establishment  of  a  strategy  for  the  development  of  science  and  technology. 

Consequently,  for  science,  we  cannot  put  into  practice  a  policy  of  urgent 
success  and  quick  benefits.  We  cannot  strictly  demand  short-term  economic- 
benefits  and  values  in  commercial  products.  The  experience  of  scientific  re¬ 
search  has  shown  that  the  results  of  its  practical  application  can  only  be 
achieved  after  many  years.  From  this,  we  can  therefore  see  that  if  our  country 
wants  to  achieve  modernization  by  the  end  of  this  century  we  cannot  put  our 
trust  in  science  alone.  We  must  pay  important  attention  to  the  research  and 
development  of  technology.  The  vigorous  development  of  research  in  new  skills, 
new  products,  new  technology,  and  new  processes  in  the  fastest  way  to  shorten 
the  period  of  time  for  rea!ching  the  advanced  world  levels. 

To  put  it  succinctly,  our  strategy  for  science  and  technology  must  begin  with 
the  total  requirement  of  realizing  the  four  modernizations.  We  must  differ¬ 
entiate  the  functions  and  effects  between  science  and  technology,  thereby 
correctly  establishing  short-term,  mid-term  and  long-term  objectives  and 
policies  and  carrying  out  fruitful  research  in  order  for  them  to  make  a  con¬ 
tribution  in  expediting  the  development  of  our  national  economy. 
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We  Must  Start  With  National  Conditions 

The  current  conditions  demonstrate  that  our  country  is  backward  in  science, 
backward  in  technology,  and  also  backward  in  equipment.  They  all  need  urgent 
development,  requiring  investments  in  manpower,  funds,  and  materials.  However, 
China’s  economy  is  also  backward.  Funds  are  not  adequate,  materials  are 
limited,  and  qualified  personnel  are  also  in  short  supply.  They  cannot  satis¬ 
fy  the  requirements  for  various  investments.  This  is  a  contradiction.  On 
the  one  hand,  to  change  our  economic  backwardness  as  rapidly  as  possible  also 
depends  on  science  and  technology.  Thus,  a  cycle  of  contradiction  has  been 
created.  The  key  problem  is  how  to  use  our  limited  personnel,  funds,  and 
materials  to  the  best  advantage  and  develop  the  pitting  one  against  ten,” 
Obviously,  we  cannot  immediately  stand  side  by  side  in  modernized  science  and 
technology  with  advanced  countries.  However,  exactly  how  they  have  relied  on 
science  and  technology  for  their  modernization,  and  their  experiences  and 
lessons  are  worth  our  conscientious  study, 

England  was  the  earliest  country  to  become  modemizad.  It  is  the  birthplace 
of  the  Industrial  Revolution.  Relying  on  steam  engine  energy  and  other  tech¬ 
nology,  it  was  at  one  time  a  large  industrial  nation  with  great  influence. 
However,  it : has  declined  since  the  turn  of  the  century.  In  the  1950' s  it  was 
barely  able  to  remain  the  second  strongest  nation  in  the  capitalist  world. 

By  the  1960's  it  had  fallen  rapidly  to  the  fifth  position.  By  1980  its  posi¬ 
tion  was  second  to  last  among  the  seven  European  countries  in  terms  of  per 
capita  national  production.  Is  this  because  England's  level' in  science  is 
too  low?  No.  England  has  traditionally  paid  important  attention  to  science 
since  the  16th  century  and  great  names  in  science  have  appeared  generation 
after  generation.  Even  today,  when  computed  on  the  population  average,  it 
is  still  the  country  with  the  largest  nxmiber  of  Nobel  Prize  winners.  What 
then  is  the  cause  for  its  decline?  The  reasons  are  many.  However,  a  mis¬ 
guided  policy  in  science  and  technology  must  be  mentioned  as  one  of  the  im¬ 
portant  reasons.  Many  scholars  abroad  have  pointed  out:  "Although  England's 
basic  science  is  still  advanced,  their  application  of  technology  is  poor.” 

This  statement  is  quite  reasonable.  In  recent  years,  the  science  and  tech¬ 
nology  sector  of  England  has  begun  to  reexamine  itself.  In  1979  the  Commis¬ 
sion  for  the  Advancement  of  Science  of  England  called  a  conference  specially 
to  discuss  the  problem  of  coordinated  development  of  science  and  technology. 
The  goal  of  the  conference  was  clearly  spelled  out  across  the  chairman's  plat¬ 
form:  Technology— Our  Future. 

Science  and  technology  in  the  United  States  were  born  during  the  War  of  Inde¬ 
pendence,  They  grew  in  strength  during  the  Civil  War  and  matured  during 
World  War  II.  They  have  achieved  full  development  since  the  1950' s.  The 
United  States  has  always  been  well  known  as  a  land  of  practical  people.  It 
devoted  its  entire  energy  in  the  early  days  to  technological  research  and  ap¬ 
plication  and  it  is  exactly  through  the  reliance  on  its  strength  in  technology 
that  it  has  maintained  its  position  as  the  world's  economic  giant  ever  since 
1980.  However,  the  United  States  did  not  achieve  its  leading  position  in 
science  until  after  World  War  II.  During  the  war,  famous  scientists  from 
Europe  and  all  over  the  world  went  to  the  United  States,  Also  the  highly  de¬ 
veloped  military  technology  has  urgently  demanded  the  development  of  new 
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avenues  through  scientific  research.  The  then  head  of  the  Bureau  of  Scientific 
Research,  presented  his  famous  report  to  the  President,  advocating  the  Increase 
of  Investment  in  scientific  research.  The  "artificial  satellite  effect"  of  the 
Soviet  Union  in  1957  particularly  gave  the  United  States  a  very  strong  stimulus. 
During  1958-60  the  budget  for  the  National  Science  Foundation  suddenly  increased 
by  more  than  three  times.  From  then  on,  science  in  the  United  States  progressed 
and  developed  and  the  number  of  Nobel  Prize  winners  jumped  to  the  leading  posi¬ 
tion  in  the  world. 

After  World  War  II,  the  Japanese  economy  collapsed  completely.  And  now  after  . 
only  a  few  years,  it  is  economically  the  second  largest  country  in  the  capital¬ 
ist  world.  Japan's  level  in  science  is  not  high.  The  number  of  Nobel  Prize 
winners  can  be  counted  on  one's  fingers.  What  strength  did  Japan  depend  on  to 
push  its  economic  recovery?  Not  long  ago,  the  report  of  a  study  by  the  British 
Government  pointed  out  that  Japan  treated  "the  concerted  use  of  technological 
development  by  the  entire  country'  as  the  absolute  road  to  economic  recovery." 
Using  the  words  of  the  Japanese  themselves,  they  chose  "national  construction 
through  technology"  as  their  strategy  for  development.  Simultaneously,  with  the 
steady  development  of  basic  research,  they  paid  particular  attention  to  applied 
technology  to  Improve  their  competitive  market  power  and  to  improvements  in 
technology  for  product  quality,  technology  in  productive  skills,  and  synthesis 
technology.  They  not  only  Imported  advanced  technology  from  abroad  but  also 
vigorously  developed  their  own  technological  research.  Through  analysis  and 
synthesis,  they  created  first  rate  products  in  the  international  markets  and 
the  country  achieved  modernization  within  the  short  period  of  20  years. 

In  simmiary,  we  can  reach  two  conclusions  that  could  be  used  for  reference: 

1.  Although  the  conditions  in  the  countries  were  different,  in  their  early 
stages  of  modernization  they  all  followed  the  road  of  emphasizing  the  develop¬ 
ment  of  technological  research  and  relied  on  the  development  and  application 
of  technology  rapidly  to  upgrade  their  national  economy. 

2.  Basic  scientific  research  should  be  strengthened  after  the  economic 
strength  and  technological  foundation  have  reached  a  certain  level.  By  that 
time,  coordinated  development  in  rational  proportions  should  be  maintained  for 
science  and  technology.  However,  even  then,  the  superiority  of  technology 
cannot  be  neglected. 

Place  Selective  Emphasis  on  Research  of  Applied  Technology 

Without  selective  emphasis,  there  is  no  policy.  In  studying  our  country's  de¬ 
velopment  in  science  and  technology,  what  are  the  foreseeable  emphases?  This 
is  the  key  in  establishing  a  strategy  for  the  development  of  science  and  tech¬ 
nology.  We  believe: 

1.  Basic  research  should  be  done,  but  emphasis  should  be  placed  in  the  re¬ 
search  of  applied  technology  and  in  the  development  and  application  of  technol¬ 
ogy.  Basic  research  should  be  maintained  at  a  steady  ratio  and  gradually  in¬ 
creased  as  the_econoiir7  develops.  _ 
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2.  Sophisticated  research  should  he  done,  but  emphasis  should  he  placed  on 
the  development  and  application  of  productive  technology.  Technological  de~ 
velopment  and  research  for  product  development  should  be  used  to  promote 
economic  development,  especially  in  technology  that  is  closely  related  to  the 
clothing,  food,  lodging,  and  travel  of  the  people.  They  should  he  used  to 
promote  the  development  of  agricultural  productive  forces  and  diversified 
economy  and  to  promote  the  technical  reconstruction  and  the  technological  in¬ 
novation  of  existing  enterprises. 

3.  Creative  research  should  he  done,  hut  emphasis  should  he  placed  on  absorb¬ 
ing  the  technologies  which  are  already  established  abroad  and  which  are  suit¬ 
able  to  the  practical  needs  of  our  country  and  adopting  them  to  our  needs 
through  technological  research,  digestion,  synthesis,  and  creativity. 

The  above  three  points  may  be  summarized  in  one  sentence:  emphasis  should  be 
placed  in  the  research  of  applied  technology.  This  is  the  strategy  that  we 
need  for  the  development  of  science  and  technology. 

Of  course,  all  scientific  research  cannot  be  treated  in  the  same  manner.  Many 
subjects  which  are  closely  related  to  technological  development  should  be  given 
greater  attention,  such  as  applied  mathematics,  surface  physics,  etc.  All 
technological  research  cannot  be  treated  in  the  same  manner  either.  The 
"technology  secrets"  that  cannot  be  Imported  from  abroad  should  become  the 
emphasis  for  research. 

If  this  development  strategy  is  correct,  aside  from  adopting  appropriate 
measures  in  investment,  the  policy  must  still  receive  systematic  implementa¬ 
tion,  changing  current  conditions  which  are  not  entirely  rational. 

1.  In  the  work  of  propaganda,  attention  should  be  given  to  the  coordination  of 
relationships  between  science  and  technology.  In  the  work  of  publicizing  the 
role  of  science  and  technology,  very  good  results  have  been  achieved  in  recent 
years.  However,  greater  publicity  has  been  given  to  basic  sciences,  especial¬ 
ly  pure  mathematics,  theoretical  physics,  etc.  This  has  created  a  wrong  im¬ 
pression,  that  the  economy  will  prosper  and  the  four  modernizations  will  be 
realized  with  progress  in  these  sciences  alone.  Many  superior  youths  are 
taking  mathematics  and  physics  as  the  objective  of  their  struggle.  (For  in¬ 
stance,  in  the  Physics  Department  of  the  Fudan  University  alone,  there  are 
over  1,100  students,  representing  1/5  of  the  school’s  total  enrollment.)  On 
the  other  hand,  superior  students  are  not  easily  recruited  for  such  special¬ 
izations,  which  are  urgently  needed  for  the  establishment  of  the  four  moderni¬ 
zations,  as  agriculture,  geology,  chemical  engineering,  hydraulics,  manage¬ 
ment,  economics,  and  law.  This  situation  is  irrational. 

2.  In  the  area  of  social  position  and  remuneration,  attention  should  be  given 
to  the  improvement  for  personnel  engaged  in  applied  technology  work.  The  social 
position  and  remuneration  of  our  country’s  scientists  and  engineering  and  tech¬ 
nical  personnel  have  had  some  Improvements  in  recent  years.  However,  in  con¬ 
trast,  the  position  of  engineering  and  technical  personnel  is  not  consistent 
with  their  role  for  the  four  modernizations. 
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3.  In  the  area  of  evaluation  and  promotion,  there  should  be  some  differenti¬ 
ated  treatment.  It  is  very  good  to  note  that  among  the  scientific  personnel 
in  our  country  a  group  of  researchers,  assistant  researchers,  professors,  and 
assistant  professors  have  been  promoted  in  recent  years.  However,  the  number 
of  engineering  and  technical  personnel  promoted  to  senior  engineers  has  not 
been  large.  We  believe  that  in  the  evaluation  and  promotion  of  engineering 
and  technical  personnel  the  quality  of  their  papers  and  their  foreign  language 
abilities  should  not  be  the  only  criteria.  Their  ability  to  solve  practical 
problems  and  their  contribution  to  the  creation  of  economic  values  should  be 
the  primary  standards. 

In  summary,  we  should  praise  the  type  of  'priceless  treasure"  of  "Goldbach’s 
conjecture."  At  the  same  time,  we  should  double  our  emphasis  on  the  "valuable 
treasure"  which  creates  economic  values  for  society— technology.  By  this  walk¬ 
ing  with  two  legs,  science  and  technology  will  be  able  to  push  forward  economic 
development  on  an  even  better  basis.  And  science  and  technology  will  also 
achieve  their  own  splendid  future  in  economic  development. 
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QIAN'XUESEN;  ALL  SCIENCE  EVENTUALLY  CONVERGES  0N  MARXIST  PHILOSOPHY 

Beijing  ZHEXUE  YANJIU  [PHILOSOPHICAL  RESEARCH]  in  Chinese  No  3,  Mar  82 
pp  19-22 

[Article  by  Qian  Xuesen  [6929  1331  2773]:  "The  Structure  of  Modern 
Science — a  Rediscussion  of  the  Study  of  the  Scientific  and  Technological 
System"] 

[Text]  In  my  previous  discussion  of  the  systematic  structure  of  modern 
science  and  technology  (see  footnotes  1,  2,  3  and  4),  I  felt  that,  from 
application  to  basic  theory,  modern  science  and  technology  may  be  divided 
into  four  levels:  first,  the  level  of  engineering  technology;  then,  the 
the  level  of  technological  science  serving  directly  as  the  theoretical 
basis  of  engineering  technology;  thereafter,  the  level  of  basic  science; 
finally,  by  means  of  further  synthesis  and  purification,  the  Marxist  phi¬ 
losophy,  the  supreme  epitome.  The  division  may  also  be  regarded  as  four 
steps,  or  a  horizontal  division,  from  the  practical  technology  to  remold 
the  objective  world  to  the  supreme  philosophical  theory.  The  vertical 
division  is  the  classification  of  academic  subjects  into  categories. 

According  to  the  general  view,  the  large  categories  are  natural  science 
and  social  science.  China  now  has  the  Chinese  Academy  of  Sciences  and  the  Chi¬ 
nese  Academy  of  Social  Sciences  and  their  branches  in  the  various  pro¬ 
vinces,  municipalities  and  autonomous  regions,  the  two  systems.  Never¬ 
theless,  I  feel  that,  if  we  consider  the  present  situation  and  future 
development  of  science  and  technology,  the  large  vertical  categories 
should  be  natural  science,  social  science,  mathematics,  systematic 
science,  cogitative  science  and  the  science  of  the  human  body,  a  total  of 
six.  How  do  we  regard  these  six  categories?  What  are  their  dividing 
lines?  Generally  speaking,  they  are  all  parts  of  the  knowledge  of  the 
laws  of  the  objective  world  gained  through  practice.  The  traditional 
view  is  that  the  categories  of  science  are  divided  according  to  the 
realms  of  their  objectives,  with  nature  the  objective  of  natural  science 
and  the  human  society  the  objective  of  social  science.  However,  there  is 
a  flaw  in  such  division:  As  mathematics  is  a  natural  science,  it  is 
seldom  applied  in  social  science.  This  defect  has  been  recognized  by  many 
people.  It  leads  me  to  reexplore  the  issue  of  the  structure  of  modern 
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science  and  technology:  How  are  the  six  large  categories  divided?  Do  we 
divide  them  according  to  the  realms  of  their  objectives?  Or  is  there 
another  way? 

This  article  expresses  some  views  on  the  issue  for  discussion,  criticism 
and  correction  by  my  comrades. 

I.  Though  the  range  of  study  of  natural  science  was  the  world  of  nature 
in  the  16th  and  17th  centuries,  actually,  after  the  18th  century  Indus¬ 
trial  Revolution,  it  was  no  longer  limited  to  nature.  Physics,  chemistry, 
biology,  astronomy,  geoscience  and  other  numerous  technological  sciences 
and  engineering  technologies  in  today ^s  natural  science  involve  the  entire 
objective  world,  both  natural  and  man-made.  Of  course,  natural  science 
has  its  characteristic,  which  is  the  focus  or  angle  from  which  it  views 
the  objective  world.  It  is  the  central  idea  of  natural  dialectics 
advanced  by  Engels  approximately  a  century  ago:  the  study  of  the  motion 
of  matter  in  time  and  space,  the. different  levels  of  the  motion  of  matter, 
and  the  interrelations  of  the  motion  of  matter  at  the  different  levels. 

To  summarize  it  again,  natural  science  observes  the  entire  objective  world 
from  the  focus,  or  the  angle,  of  the  motion  of  matter.  When  a  natural 
scientist  looks  at  a  machine  manufacturing  plant,  he  does  not  focus  on 
its  finances,  operation  and  management,  and  economic  conditions,  but  re¬ 
gards  it  as  a  place  of  material  flow  and  of  processing  and  cutting,  and 
studies  its  energy  consumption,  the  wear  and  tear  of  its  machinery,  and 
the  quality  and  function  of  its  products. 

As  the  focus  of  natural  science  is  the  motion  of  matter,  its  study  cannot 
be  separated  from  quality,  length  and  time,  the  three  quantities,  known 
as  the  basic  dimensions.  Other  quantities  emerging  in  the  large  category 
of  natural  science  are  all  formed  by  the  three  basic  dimensions.  The 
application  of  this  crucial  fact  results  in  an  extremely  important  method 
of  study  in  natural  science,  known  as  "dimensional  analysis,"  and  it 
often  enables  us  to  see  clearly  the  mechanism  of  matters.  For  instance, 
the  constant,  quality  and  light  velocity,  the  three  quantities  of  gravi¬ 
tation,  cannot  form  a  numerical  value  without  dimensional  analysis,  be¬ 
cause  length  is  missing,  and  length  is  the  radius  of  the  so-called  "black 
hole"  of  a  given  quality.  Nevertheless,  unrelated  to  the  three  basic 
dimensions  of  natural  science,  the  quantities  of  social  science  have 
nothing  to  do  with  length,  quality  and  time,  or  their  combinations. 
Therefore,  from  the  angle,  or  the  focus,  of  the  motion  of  matters,  we  can 
distinguish  natural  science  from  other  large  categories.  For  the  same 
reason,  we  should  consider  natural  dialectics  the  bridge  from  natural 
science  to  the  Marxist  philosophy. 

What  is  the  characteristic  of  social  science?  From  what  focus,  what 2 
angle,  does  social  science  study  issues?  As  I  suggested  previously,  the 
bridge  from  social  science  to  the  Marxist  philosophy  is  historical  mate¬ 
rialism.  Thus,  it  reveals  to  us  that  the  focus,  or  angle,  of  study  of 
the  objective  world  in  social  science  is  the  development  motion  of /the 
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human  society,  the  internal  motion  of  society,  and  also  the  influence  of 
the  objective  world  on  the  development  motion  of  the  human  society,  such 
as  environment,  ecology,  energy,  resources,  etc.  People  may  say  that,  if 
so,  one  cannot  claim  that  social  science  takes  the  entire  objective  world 
as  the  objective  of  study,  as  the  human  society  only  exists  on  earth! 
However,  let  us  take  a  look  backward.  Only  a  few  hundred  years  ago  we 
were  unaware  of  the  existence  of  earth,  and  thought  that  society  only 
existed  on  a  small  square  piece  of  land  with  the  sky  as  the  dome!  Yet 
now  we  have  learned  that  the  motion  of  the  sun  influences  our  economy, 
because  it  affects  the  climate  and  wireless  communication  on  earth.  As 
for  the  future,  the  social  activities  of  mankind  will,  by  means  of  the 
technologies  of  spaceflights  and  flights  in  the  universe,  expand  to  the 
entire  solar  system  and  beyond.  How  can  we  say  that  social  science  does 
not  study  the  entire  objective  world? 

Therefore,  we  may  say  that  social  science  studies  the  entire  objective 
world  from  the  focus  or  angle  of  the  development  motion  of  the  human 
society,  and  that  the  bridge  from  social  science  to  the  Marxist  philosophy 
is  historical  materialism. 

II.  Regardless  of  which  branch,  modern  science  and  technology  cannot  be 
separated  from  mathematics,  from  one  or  more  subjects  of  mathematical 
science.  Therefore,  that  mathematical  science  is  the  study  of  the  entire 
objective  world  is  easily  understood.  What  we  want  to  discuss  is  the 
focus  or  angle  from  which  it  studies  the  objective  world.  Comrade  Hu 
Shihua  [5170  0013  5478]  has  written  an  article  on  this  issue.  He  says 
that  the  philosophical  basis  of  mathematics  is  the  opposite  unity  of 
quality  and  quantity  and  their  mutual  transformation.  I  agree  with  this 
view.  The  remaining  work  is  to  intensify  this  concept  from  the  methodo¬ 
logy  and  historical  development  of  mathematical  science  and  enrich  its 
substance,  making  it  into  a  field  of  learning,  a  bridge  to  the  Marxist 
philosophy.  Comrade  Hu  Shihua  has  done  some  work,  but  he  says  that  he 
will  pursue  it  furtheg.  Comrade  Ouyang  Jiang  [2962/7122  4829]  has  also 
brought  the  issue  up,  and  calls  it  the  science  of  mathematics.  Thus, 
the  views  of  everyone  have  been  centralized,  and  the  work  of  building  a 
bridge  from  mathematical  science  to  the  Marxist  philosophy  should  be 
started. 

3 

III.  I  have  already  discussed  systematic  science  in  my  previous  article. 
The  characteristic  of  systematic  science  is  the  systematic  view,  or,  one 
may  say  that  it  is  to  regard  the  entire  objective  world  from  the  systema¬ 
tic  focus  or  angle.  Therefore,  the  issues  handled  in  systematic  science 
include  issues  of  nature,  such  as  the  sequential  phenomenon  in  biology 
and  social  issues,  such  as  the  economic  system,  the  legal  system, etc. 9 
As  they  are  unified  in  the  systematic  view,  if  it  is  said  that  the  sys¬ 
tematic  theory  is  the  bridge  from  systematic  science  to  the  Marxist  phi¬ 
losophy,  then  the  systematic  view  is  a  component  of  Marxism. 

Cogitative  science,  since  its  proposal,  has  aroused  the  interest  of  many 
comrades.  As  the  basic  work  in  this  aspect  is  still  very  inadequate  and 
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only  the  study  of  logical  thinking  is  fairly  thorough,  unanimity  in  un¬ 
derstanding  is  still  difficult  to  reach,  Man^s  thinking  under  conscious 
control  is  classified  into  logical,  imaginal  and  inspirational,  its  three 
forms,  divided  according  to  the  different  inherent  laws  of  thinking. 

Some  comrades  seem  to  confuse  them  with  the  various  different  components 
in  the  thinking  process  and  propose  emotional  thinking  as  a  sort  of  ar¬ 
tistic  thinking.  If  so,  then  we  can  also  propose  "writing  thinking," 
"scientific  research  thinking,"  "creative  thinking,"....  Such  classifi¬ 
cations  are  actually  the  process  of  the  application  of  the  three  cogita¬ 
tive  activities  in  a  certain  aspect,  including  one  or  more  of  them  in 
each  process.  Therefore,  emotional  thinking  is  not  a  basis  of  cogitative 
science,  but  its  application,  and  should  not  be  juxtaposed  with  logical, 
imaginal  and  inspirational  thinking.  Another  problem  is  the  confusion  in 
the  terminology  of  the  three  basic  cogitative  activities:  Logical  think¬ 
ing  is  also  known  as  abstract  thinking,  while  imaginal  thinking  seems  to 
be  familiar  to  comrades  in  literary  and  artistic  work,  but  not  in  the 
field  of  science.  Scientists  are  accustomed  to  use  the  term  heuristic  or 
physical  as  a  distinction  from  logical  and  mathematical.  Comrade  ZJijng 
Guangjian  [1728  0342  7002]  proposed  the  term  "similarity  thinking." 
Actually,  according  to  my  own  experience,  these  terms  all  indicate 
imaginal  thinking.  As  for  inspirational  thinking,  the  characteristic  is 
its  suddenness,  and  it  may  be  described  in  the  Buddhist  term  of  "sudden 
enlightenment."  For  the  convenience  of  discussion,  we  may  call  the  three 
kinds  of  basic  thinking  abstract  (logical)  thinking,  Imaginal  (heuristic) 
thinking  and  inspirational  (sudden  enlightenment)  thinking. 

How  can  we  say  that  cogitative  science  studies  the  entire  objective  world? 
Because  the  goal  of  cogitative  science  (see  footnotes  3  and  4)  is  to  un¬ 
derstand  how  man  interprets  the  objective  world  and  how  he  stores  and 
processes  in  his  brain  the  perceptual-vihformation  gained  in  practice  and 
turns  it  into  his  interpretation  of  the  objective  world.  It  is  also  for 
this  reason  that  thinking  is  linked  with  the  entire  objective  world,  and 
that  epistemology  is  the  bridge  from  cogitative  science  to  the  Marxist 
philosophy.  Naturally,  with  the  development  of  cogitative  science,  the 
epistemology  discussed  here  will  also  greatly  develop  and  intensify,  no 
longer  limited  to  the  classic  epistemology.  Classic  epistemology  has  not 
epitomized  the  detailed  knowledge  of  man^s  cerebral  activities;  therefore, 
it  does  not  have  the  foundation  of  the  new  cogitative  science  which  will 
develop,  but  remains  in  the  stage  of  cogitative  discrimination,  with 
fairly  great  limitations.  Though  the  accuracy  of  quantum  mechanics ,  for 
instance,  had  been  verified  in  experiments,  by  starting  from  classic 
epistemology  in  the  past  five  decades  or  more,  controversies  were  touched 
off,  which  have  remained  unsolved  till  today,  leading  to  the  j^culiar 
"many-worlds  theory"  of  H.  Everett,  B.  S.  Dewitt  and  N.  Graham.  It 
appears  that  the  issue  can  only  be  solved  alongside  the  study  of  cogita¬ 
tive  science  and  the  new  development  of  epistemology. 

The  science  of  ^he  human  body  is  a  branch  of  the  ancient  yet  novel  science 
and  technology.  Ancient  because  many  of  its  subjects,  with  an  extremely 
rich  substance,  have  long  been  established,  and  our  understanding  of  the 
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entire  science  of  the  human  body  has  its  source  in  China^s  ancient  tradi¬ 
tion,  such  as  Chinese  medical  theories  and  the  system  of  deep  breathing. 
The  currently  controversial  unique  functions  of  the  human  body  have  only 
gained  serious  attention  in  China  in  recent  years.  On  the  other  hand, 
the  science  of  the  human  body  is  very  novel.  By  bringing  to  light  China ^s 
ancient  tradition,  it  is  given  a  new  direction.  In  other  words,  man  is 
considered  an  entirety,  tosbe'^^placed  in  the  whole  universe  for  study  and 
to  be  linked  with  the  universe.  It  is  the  new  concept  of  man  and  nature. 
The  climate,  the  sun,  the  moon  and  the  entire  universe  influence  man, 
while  the  human  body  will  also  influence  the  external  world.  Therefore, 
the  science  of  the  human  body  is  to  observe  the  entire  objective  world 
via  the  focus  or  angle  of  the  human  body.  Not  only  the  various  components 
of  the  htunan  body  cannot  be  observed  separately,  but  the  human  body  and 
the  external  world  cannot  be  considered  separately.  The  concept  of  man 
and  nature  will  also  become  a  component  of  the  Marxist  philosophy,  while 
the  "theory  of  man  and  nature,"  synthesized  and  purified  through  the 
further  development  of  the  science  of  the  human  body,  will  be  the  bridge 
from  the  science  of  the  human  body  to  the  Marxist  philosophy. 


The  foregoing  is  my  view  on  the  structure  of  modern  science.  Natural, 
social,  mathematical,  systematic  and  cogitative  sciences  and  the  science 
of  the  human  body,  the  six  large  categories,  each  interpret  the  entire 
objective  world,  except  that  each  observes  the  world  from  its  own  focus 
or  angle,  natural  science  from  the  motion  of  matters,  social  science  from 
the  development  motion  of  the  human  society,  mathematical  science  from 
the  opposite  unity  of  quantity  and  quality  and  their  mutual  transforma¬ 
tion,  systematic  science  from  the  systematic  concept,  cogitative  science 
from  epistemology,  and  the  science  of  the  human  body  from  the  concept  of 
man  and  nature.  Observing  from  different  focuses  or  angles,  each  finally 
builds  its  own  bridge  and  all  converge  on  the  Marxist  philosophy — the 
supreme  epitome  of  man^s  understanding.  Therefore,  only  the  Marxist 
philosophy  is  the  scientific  philosophy;  naturally  it  must  guide  scienti¬ 
fic  and  technological  research.  Thus,  modern  science  forms  into  an  inse¬ 
parable  and  solid  unified  system,  the  system  of  modern  science  and  tech¬ 
nology.  The  further  study  of  this  system  is  the  task  of  the  scientific 
and  technological  system. 

Is  this  view  right?  Should  we  not  explore  it  further? 

January  1982 
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MARXISM  HELD  CRUCIAL  TO  DEVELOPMENT  OF  SCIENCE  OF  LEADERSHIP^ 

Tianjin  KEXUEXUE  TU  KEXUE  JISHU  GUANLI  [SCIENOLOGY  AND  MANAGEMENT  OF  SCIENCE 
AND  TECHNOLOGY]  in  Chinese,  No  1,  Jan  82  pp  38-40 

[Article  by  Li  Ruiying  [2621  3843  5391]  And  Shi  Yanjiu  [4258  8827  3773]  of 
the  Theoretical  Department  of  GUANGMING  RIBAO,  edited  and  released  by  Ren 
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[Text]  The  proletariat  acquired  its  own  complete  system  of  thought  and  revolu¬ 
tionary  theory  only  after  the  birth  of  Marxism,  Under  the  guidance  of  this 
great  theory,  the  proletarian  revolution  and  construction  were  gloriously  car¬ 
ried  out.  If  we  say  that  an  important  characteristic  of  Marxism  is  its  prag¬ 
matism,  then,  it  is  only  possible  to  truly,  fully  and  systematically  practice 
Marxist  theory  under  conditions  of  socialism.  This  is  because  the  social 
practices  following  the  success  of  the  proletariat  revolution  and  the  social 
practices  prior  to  the  revolution  are  very  different  in  content,  form,  depth 
and  broadness,  for  example,  the  practice  of  political  leadership  to  strengthen 
proletariat  dictatorship  and  consolidate  the  socialist  system,  the  practice 
of  administrative  leadership  to  readjust  socialist  production  relations,  the 
practice  of  vocational  leadership  to  manage  the  socialist  economy  and  science 
and  technology.  All  of  these  practices  and  activities  have  trained  the 
proletariat  revolutionary ,  enabling  him  to  accumulate  a  massive  amount  of 
precious  work  experience,  and  on  the  basis  of  these  experiences,  enabling  him 
to  create  outstanding  working  methods  and  the  art  of  leadership.  The  number 
of  pages  of  writings  on  Marxism  dedicated  to  the  working  method  and  the  art 
of  leadership,  has  increased.  This  is  an  attractive  characteristic  in  the 
history  of  development  of  Marxism. 

Therefore,  the  concrete  application  of  the  basic  theory  of  Marxism  in  leader¬ 
ship  work  may  possibly  be  the  emergence  of  a  brand-new  applied  theory  out  of 
the  system  of  Marxist  theories™the  science  of  leadership. 

The  Marxist  science  of  leadership  can  become  a  discipline  because  it  has  its 
own  specific  research  subjects  which  are  the  general  structure,  model,  process 
and  laws  of  motion  of  leadership.  Discussing  the  research  subjects  of  the 
science  of  leadership  has  a  definite  practical  and  theoretical  meaning  in 
establishing  a  scientific  leadership  theory  and  in  improving  the  level  of  work 
of  leading  cadres. 
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(I)  The  Research  Subjects  of  the  Science  of  Leadership 

1.  The  Question  of  the  Social  Structure  of  Ordinary  Leadership 

The  science  of  leadership »  as  science  of  modem  social  management,  is  ac¬ 
tually  the  discipline  of  understanding,  adjusting  and  controlling  the  basic 
conflicts  of  society.  The  common  term  "social  management"  is  the  management 
of  society's  productive  forces,  production  relations  and  superstructures  via 
definite  means.  What  we  call  leadership  also  refers  to  leadership  in  the 
various  social  sectors  mentioned  above,  such  as  political  leadership,  admin¬ 
istrative  leadership  and  vocational  leadership  (including  economic,  academic 
and  military  leadership,  etc.).  Political  leadership  is  mainly  the  manage¬ 
ment  of  the  superstructure.  Administrative  leadership  is  mainly  the  manage¬ 
ment  of  personnel,  logistical  support,  and  public  service  policies  which  in¬ 
volve  production  relations  (such  as  wage  relations) .  Vocational  leadership 
is  basically  the  management  of  productive  forces  with  the  exception  of  a  few 
superstructure  sectors.  Therefore,  the  science  of  leadership  naturally  forms 
three  main  branches  in  these  three  sectors;  (1)  the  science  of  political 
leadership!-  (2)  the  science  of  administrative  leadership;  and  (3)  the  science 
of  vocational  leadership. 

Lenin  once  pointed  out;  "Politics  is  a  science,  an  art;  it  does  not  fall  out 
of  the  sky.  It  is  not  something  we  receive  gratis."  ("Selected  Works  of 
Lenin,"  Vol  4  p  247.)  This  means,  the  science  of  political  leadership  is  not 
a  record  of  the  revolutionary  enthusiasm  of  leaders  or  the  manifestation  of 
personal  wills.  It  is  a  scientific  theory  that  is  consistent  with  the  objec¬ 
tive  laws  of  political  leadership. 

For  example,  the  question  of  the  social  status  of  social  and  political  leader¬ 
ship  under  socialism  is  an  Important  subject  in  the  science  of  political  lead¬ 
ership.  Because  conditions  at  the  time  when  the  nations  began  establishing 
socialism  were  different,  the  concrete  form  of  transition  from  capitalism  to 
communism  necessarily  was  and  should  be  varied.  The  characteristics  of  the 
nationalities  were  different,  and  there  were  regional  differences,  different 
characteristics  of  economic  structure,  different  life  styles  and  differences 
in  ideological  awareness  of  the  people.  Therefore,  the  concrete  form  of 
transition  to  communism  in  each  country  was  different.  This  greatly  influ¬ 
enced  the  general  structure  of  leadership  in  society.  Generally  speaking, 
socialist  nations  frequently  have  as  a  leadership  structure,  a  triumvirate 
leadership  structure  of  "politics— administration — vocation"  guided  mainly  by 
political  leadership. 

But  it  must  be  pointed  out  that  emphasizing  the  main  guiding  function  of  poli¬ 
tical  leadership  does  not  in  any  way  negate  the  basic  function  of  vocational 
leadership.  Marxism  has  always  held  that  every  socialist  nation  should  re¬ 
gard  the  development  of  social  productive  forces  as  its  own  important  histor¬ 
ical  task.  The  development  of  productive  forces  can  never  be  separated  from 
vocational  leadership.  At  the  same  time,  the  nature  of  the  socialist  society 
determines  that  its  economy  is  mainly  planned  and  its  management  is  mainly 
centralized.  Therefore,  a  socialist  nation  relative  to  any  nation  of  a  dif¬ 
ferent  social  system  will  abstain  more  from  the  antiscientific  "vocational 
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"leadership,”  and  it  will  abstain  more  from  the  "blind  command"  of  subjectiv¬ 
ism,  because  this  type  of  antiscientific  "vocational  leadership"  brings  more 
severe  losses  to  centrally  managed  nations  than  to  nations  under  decentral¬ 
ized  management.  Many  historical  experiences  and  lessons  have  proven  this 
point.  It  would  be  very  dangerous  not  to  advocate  vocational  leadership,  or 
shall  we  say,  if  the  political  leadership  does  not  take  vocational  leadership 
as  the  foundation,  it  would  be  very  dangerous.  Just  as  in  the  course  of  war, 
defeat  is  inevitable  if  the  political  leadership  does  not  take  military  lead¬ 
ership  as  the  foundation. 

Administrative  leadership  is  the  intermediate  link  between  political  leader¬ 
ship  and  vocational  leadership.  Without  administrative  leadership,  political 
leadership  will  not  be  able  to  develop  an  active  function  in  vocational  lead¬ 
ership.  Like  the  superstructure,  when  it  is  separated  from  the  mediiim  of 
relations  of  production,  it  will  not  be  able  to  develop  its  function  as  a 
productive  force.  The  political  and  ideological  work  of  the  leaders  can 
stimulate  the  enthusiasm  of  the  workers,  but  this  cannot  be  sustained  for  a 
long  time.  Political  leadership  also  must  rely  on  the  medium  of  production 
relations,  utilize  appropriate  adjustments  in  the  ownership  of  productive  in¬ 
formation  and  utilize  continued  reformation  of  the  relations  in  the  distribu¬ 
tion  of  the  products  of  labor  and  various  types  of  social  relations  to  guaran¬ 
tee  the  conditions  for  reproduction  by  the  labor  forces,  to  stimulate  and 
further  heighten  the  enthusiasm  of  the  laborers.  In  one  statement,  we  must 
rely  on  administrative  leadership  which  includes  personnel,  logistics  and 
service  departments  to  create  definite  social  conditions  for  vocational  lead¬ 
ership  and  to  set  up  a  firm  bridge  for  political  leadership  to  lead  to  voca¬ 
tional  leadership , 

The  concrete  structural  forms  of  the  three  forms  of  leadership,  political  lead¬ 
ership,  administrative  leadership  and  vocational  leadership  vary  with  the  dif¬ 
ferent  situation  in  each  nation  and  with  the  degree  of  development  of  produc¬ 
tive  forces.  But,  political  leadership  (especially  the  central  function  of  the 
proletariat  political  party  )  cannot  be  weakened.  The  task  of  the  science  of 
leadership  here  is  to  study  the  mutual  relationship  of  the  various  types  of 
leadership  under  different  social  conditions  and  to  study  the  social  struc¬ 
ture  and  measures  of  social  control  necessary  to  realize  this  type  of  leader¬ 
ship  structure. 

2.  The  General  Model  of  Leadership  and  Its  Laws 

In  a  class  society,  the  process  of  leadership  (especially  political  leadership) 
frequently  has  a  strong  class  character.  But,  from  the  Viewpoint  of  organiza¬ 
tional  effects,  the  question  of  the  general  structure  and  the  model  of  leader¬ 
ship  is  a  technical  problem  that  does  not  have  any  class  character.  According 
to  this  vlexjpoint,  the  so-called  "leadership"  is  a  process  and  an  action. 
Concretely  speaking,  it  is  a  process  of  a  special  type  of  mutual  action  between 
individuals  (the  leaders  or  leading  group)  and  the  groups  of  people  (political 
party,  class  and  masses).  It  is  also  a  self-conscious  action  that  influences 
people  to  achieve  a  certain  group  goal.  Such  actions  are  all  common  actions 
that  are  led.  Here,  the  individual  emerges  from  the  masses  and  he  can  con¬ 
trol  and  Influence  the  action  of  the  group.  The  group  is  a  social  group 
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directed  and  influenced  'by  individuals  using  different  methods.  Regardless 
of  how  different  the  methods  of  mutual  action  between  the  individual  and  the 
group,  creating  the  greatest  organizational  effect  and  striving  for  the  best 
social  result  are  the  consistent  goals  of  leadership. 

Because  the  methods  of  mutual  action  between  the  individual  and  the  group  are 
different,  the  general  model  of  leadership  is  generally  divided  into  the  fol¬ 
lowing  t3^es:  Cl)  collective  leadership  and  leadership  at  different  levels; 

(2)  individual  responsibility  and  individual  leadership;  (3)  direct  inter¬ 
ference  and  direct  solution  (Refer  to  ’’Selected  Works  of  Zhou  Enlal,”  Vol  I, 
p  129).  This  means,  the  method  of  mutual  action  between  the  individual  and 
the  group  in  the  process  of  leadership  are  of  three  types:  ’’strata,” 

’’linear”  and  ’’tunnel”  types.  These  three  types  are  suitable  for  use  in  dif¬ 
ferent  situations.  They  are  mutually  independent  but  they  are  also  mutually 
complimentary , 

3.  The  General  Process  of  leadership  and  Its  Laws  of  Motion 

If  we  say  that  leadership  is  the  process  of  special  mutual  action  between  the 
individual  and  the  group,  then  the  information  carrier  to  realize  such  mutual 
action  is  mainly  policy.  According  to  the  different  functions  of  formulating 
policy,  centralization,  decisionmaking,  execution,  and  feedback,  the  process 
of  leadership  can  be  generally  divided  into  five  stages:  (1)  investigate  and 
research  stage;  (2)  formation  of  policy  stage;  (3)  policy  decision  making 
stage;  (4)  policy  execution  stage;  (5)  examination  and  revision  stage. 

Investigation  and  research  are  the  basic  working  methods  in  Marxism.  They 
are  also  our  starting  point  in  establishing  any  policy.  Because  of  the  random¬ 
ness  of  social  phenomena  and  the  uncertainty  of  social  understanding,  fre¬ 
quently,  social  surveys  become  very  difficult  and  complicated.  To  discover 
problems  and  solve  problems,  people  have  divided  investigation  and  research 
into  two  stages.  The  first  stage  is  to  carry  out  typical  surveys  to  discover 
problems,  i.e.,  ’’one-time  survey  and  research.”  The  second  stage  is  to  carry 
out  systematic  investigation  to  solve  problems,  i.e.,  ’’second  investigation  and 
research.”  Whether  in  ’’one-^time  survey”  or  in  ’’second  surveys,”  both  should 
utilize  the  method  of  comprehensive  analysis  in  systems  theory  to  perform 
statistical  analysis  of  the  facts  obtained.  We  must  utilize  fully  the  special 
functions  of  typical  information,  and  we  must  also  eliminate  the  limitations  of 
typical  information  and  exert  efforts  to  extract  statistical  probabilities  from 
typical  information  that  have  policy  value.  Therefore,  investigation  and  re¬ 
search  constitute  a  very  complex  discipline.  The  exploration  of  the  laws  of 
investigation  and  research  by  Marxism  may  produce  a  scientific  theory  for  the 
science  of  investigation  and  research. 

The  conclusion  of  the  stage  of  investigation  and  research  signifies  the  begin¬ 
ning  of  the  stage  of  policy  formation.  Because  of  the  different  positions  and 
viewpoints  of  the  investigators,  and  because  of  the  different  methods  of 
processing  investigative  information,  the  conclusions  are  thus  varied.  The 
policy  plans  carried  out  to  solve  social  problems  will  also  be  varied.  What 
we  call  ’’policy  formation”  is  gradually  reached  through  mutual  debate  and  the 
process  of  elimination.  Debate  frequently  produces  several  coexisting  plans  in 
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a  ’’multiple  state”  of  policy  plans.  The  ’’multiple  state”  of  policy  is  an  im¬ 
portant  characteristic  of  the  stage  of  policy  formation.  It  is  also  the  neces¬ 
sary  condition  that  the  policy  stage  arrives.  Without  many  plans,  the  question 
of  the  so-called  ’’best  selection”  will  not  exist. 

After  debating  and  screening  policies,  the  different  policy  plans  submitted 
to  the  leaders  should  be  said  to  be  plans  that  will  withstand  scrutiny.  In 
the  view  of  planners,  the  plans  coincide  with  at  least  the  objective  situ¬ 
ation  at  the  time  of  investigation.  But,  will  they  suit  the  overall  situ¬ 
ation,  or  shall  we  say,  what  effects  will  the  plans  have  on  the  overall  situ¬ 
ation?  The  highest  leaders  who  have  the  overall  situation  in  their  grasp 
must  make  the  decision.  For  example,  during  the  period  of  war,  the  leaders 
can  sacrifice  certain  parts  of  scientific  nature  of  the  policy  to  satisfy  the 
needs  of  political  struggle  or  military  struggle.  These  situations  are  all 
for  winning  the  greatest  success  in  work  and  the  final  victory  in  combat. 

Promulgation  of  a  policy  is  easy,  but,  whether  this  policy  is  executed  cor¬ 
rectly  is  fairly  difficult.  To  correctly  implement  this  policy,  a  lot  of  de¬ 
tailed  work  has  to  be  done.  Because  policy  is  the  reflection  of  the  general 
laws  of  things,  it  cannot  suit  the  actual  situation  of  every  locality.  There¬ 
fore,  we  must  first  carry  it  out  at  ’’test  points"  and  then  carry  it  out  on 
an  overall  basis.  The  so-called  "theory  of  policy  execution"  is  to  study  the 
method  of  combining  the  general  and  the  specific  and  improve  the  maximtmi  re¬ 
sults  of  policy  execution. 

In  the  stage  of  policy  execution,  problems  and  shortcomings  will  necessarily 
emerge.  To  solve  this  problem,  the  leadership  agencies  must  send  people  to 
the  masses  to  inspect  the  execution  of  policy  and  to  gather  feedback  on  the 
policy,  either  to  correct  any  deviation  in  the  execution  of  the  policy  or  to 
supplement  and  perfect  already  established  policy.  In  this  way,  the  feedback 
on  the  policy  will  return  the  leadership  process  to  a  higher  level  of  investi¬ 
gation  and  research,  and  a  new  leadership  process  thus  begins. 

In  general,  the  Marxist  science  of  leadership  should  study  the  special  laws  of 
concrete  leadership  processes  and  establish  the  Marxist  theory  of  investiga¬ 
tion  and  research,  the  theory  of  policy  formation,  the  theory  of  policy 
decisionmaking,  the  theory  of  policy  execution  and  the  theory  of  policy  feed¬ 
back.  Expressed  in  one  sentence,  we  want  to  establish  the  Marxist  science  of 
leadership. 

(II)  Alliance  of  the  Science  of  Leadership  and  the  Techniques  of  Leadership 

We  must  emphatically  point  out  that  the  study  of  the  Marxist  science  of  leader¬ 
ship  does  not  signify  a  negation  of  the  Marxist  techniques  of  leadership.  The 
techniques  of  leadership  and  the  science  of  leadership  are  inseparable  and  they 
are  two  mutually  complimentary  sides.  When  we  say  that  the  techniques  of 
leadership  await  being  elevated  to  a  science  of  leadership,  we  mean  elevating 
the  skills  of  leadership  established  on  the  foundation  of  traditional  social 
science  which  can  only  be  described  by  qualitative  methods  to  a  science  of 
leadership  which  awaits  being  elevated  under  Marxist  guidance  and  which  is 
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established  on  a  modern  scientific  and  technological  foundation  that  can 
combine  quantitative  analysis  and  qualitative  analysis. 

Perhaps  some  will  think  that  when  there  is  such  a  science  of  leadership,  the 
leaders  will  hot  have  to  exert  any  mental  effort.  They  can  utilize  the 
computer  and  sit  back  and  enjoy  :the  fruits  of  labor.  Actually,  this  is  a 
misconception.  Tlie  science  of  leadership  will  never  at  any  time  and  will  not 
possibly  become  a  "miracle  drug"  that  will  cure  all  ills.  The  science  of  lead¬ 
ership  only  exposes  the  laws  of  social  leadership  to  let  the  leaders  realize 
social  policies  by  following  scientific  laws.  Whether  the  policies  will  be  of 
high  standards  or  low  standards  still  depends  on  the  development  of  the  lead¬ 
ership  techniques  of  individual  leaders.  Therefore,  social  policy  will  not 
be  separated  from  the  techniques  of  leadership  at  any  time.  The  greatest  ad¬ 
vantage  of  the  techniques  of  leadership  is  its  dynamism  and  creativity.  It 
can  utilize  decisionmaking  methods  in  a  versatile  manner  according  to  the 
actual  situation.  Yet  it  is  precisely  because  of  this  that  the  techniques 
of  leadership  also  manifest  one^s  greatest  weakness,  i.e. ,  the  so-called  "ab¬ 
normality,"  The  same  leadership  technique  used  by  different  people  will  pro¬ 
duce  vastly  different  results.  For  example,  dlsecting  the  sparrow  (analyzing 
a  microcosmos) ,  learning  at  the  locality,  running  about  and  such  investigative 
techniques  have  been  used  by  some  people  to  make  Marxist  decisions  while  others 
have  become  advocators  of  subjectivism  "armed  with  facts."  Because  the  simple 
techniques  of  leadership  are  largely  dependent  upon  individual  talent,  intelli¬ 
gence,  aura,  style  of  work  of  the  leaders,  therefore,  in  a  certain  region  or 
at  a  certain  unit,  the  normal  transfer  and  replacement  of  leaders  will  fre¬ 
quently  cause  a  change  or  interruption  in  the  execution  of  policy  and  loss  in 
work  which  should  not  have  occurred.  Thus  it  can  be  seen  that  it  is  not  only 
a  historical  necessity  for  abnormal  techniques  of  leadership  to  be  elevated 
to  become  a  normalized  science  of  leadership,  but  at  the  same  time,  it  is 
needed  in  building  socialist  modernization.  We  believe  that  further  develop¬ 
ment  of  the  science  of  leadership  may  produce  higher  level  techniques  of  lead¬ 
ership  which  will  include  a  fixed  model  of  "software  techniques"  of  leadership. 
The  development  from  leadership  techniques  to  a  science  of  leadership  and  then 
from  the  science  of  leadership  to  techniques  of  leadership  is  an  unlimited, 
repetitive  and  spiralling  process  of  understanding.  It  is  also  a  method  of 
historical  dialectics  between  the  techniques  of  leadership  and  the  science  of 
leadership.  All  methods  that  separate  Marxist  techniques  of  leadership  from 
the  Marxist  science  of  leadership  are  wrong. 
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ACADEMY  OF  SCIENCES  .ROLE  IN  SCIENTIFIC  RESEARCH  REVIEWED 

Beijing  ZIRAN  BIANZHENGFA  TONGXUN  [JOURNAL  OF  DIALECTICS  OF  NATURE]  Vol  3 
No  3,  10  Jun  81  pp  25-30 

[Article  by  Luo  Wei  [5012  0251]  of  the  Policy  Studies  Office  of  the  Chinese 
Academy  of  Sciences;  "The  Position  and  Role  of  Academy  of  Sciences  in  Chinese 
Scientific  Research  System"] 

[Text]  In  31  years  of  development  history,  the  Chinese  scientific  research 
system  has  formed  five  branches:  The  Academy  of  Sciences,  schools  for  higher 
education,  industrial  research  organizations,  local  research  organizations 
and  defense  research  organizations.  Cin  this  article  we  shall  only  discuss 
natural  sciences.)  The  Academy  of  Sciences  is  the  highest  academic  organiza¬ 
tion  and  general  research  center  in  China;  it  mostly  engages  in  the  research 
of  basic  sciences  and  some  technological  sciences. 

In  the  discussion  of  improvement  of  the  system,  many  comrades  have  expressed 
their  views  on  the  merits  and  shortcomings  of  the  present  Chinese  research 
system.  One  important  aspect  of  the  system  is  the  status  and  role  of  the 
Academy  of  Sciences.  Many  comrades  believe  that  the  Academy  of  Sciences  should 
be  strengthened  and  constantly  Improved  so  as  to  play  its  full  role  as  the 
highest  academic  organization,  and  take  full  advantage  of  its  interdisciplin¬ 
ary  nature  in  solving  general  and  pivotal  scientific  and  technological  prob¬ 
lems  in  China's  national  construction  and  make  more  contributions  to  China’s 
modernization.  There  are  also  some  comrades  who  believe  that  basic  scientific 
research  should  be  concentrated  in  institutes  for  higher  learning,  technologi¬ 
cal  science  research  should  be  closely  related  to  production  departments  and 
should  therefore  be  combined  into  industrial  research  organizations  so  the 
Academy  of  Sciences  would  no  longer  be  a  research  entity  but  an  honorary  and 
consulting  organization.  We  wish  to  express  some  opinions  regarding  this 
question. 

Scientific  Research  Is  Gradually  Becoming  an  Enterprise  of  National  Scale 

We  first  look  at  the  historical  development.  Along  with  the  growth  of  modem 
science,  the  principle  form  of  organization  in  natural , science  research  in  the 
world,  although  different  from  country  to  country,  has  largely  followed  the 
progression  from  individual  research  activity,  to  college  and  university 
laboratories,  to  industrial  research  organizations,  to  national  research 
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organizations  and  finally  International  research  organizations.  Furthermore, 
governments  in  various  countries  have  also  Increased  their  Intervention  on  the 
science  enterprise  in  terms  of  organization,  planning  and  expenditure. 

Science  has  exhibited  some  of  its  characteristics  in  the  process  of  develop¬ 
ment.  First,  it  is  increasingly  society-oriented,  it  is  becoming  less 
and  less  likely  to  be  conducted  by  one  or  a  few  Individuals.  Experimental 
research  such  as  that  conducted  by  Madame  Curie  is  no  longer  playing  a  lead¬ 
ing  role.)  Second,  experimental  methods  are  becoming  increasingly  sophis¬ 
ticated,  extensive  and  complex.  They  are  no  longer  within  the  financial 
reach  of  a  few  individuals  or  a  single  enterprise.  Third,  science  and 
technology  are  moving  in  the  direction  of  integration  and  breakthroughs  often 
appear  between  disciplines  and,  in  the  meantime,  many  problems  in  science  and 
technology  are  no  longer  solvable  by  knowledge  in  only  one  field.  These 
characteristics  dictate  that  scientific  research  gradually  move  toward  a  na¬ 
tional  scale.  Although  each  country  has  a  different  mode,  there  are  still 
some  common  features;  (1)  Government  allocation  makes  up  a  relatively  large 
fraction  of  the  total  national  scientific  research  expenditure;  57  percent  in 
the  United  States,  54.6  percent  in  Great  Britain;  47.7  percent  in  West  Germany, 
42,6  percent  in  Japan  and  55.8  percent  in  France  (all  1975  statistics). 

(2)  Basic  research  and  major  scientific  and  engineering  projects  are  mostly 
supported  by  the  state.  (3)  The  state  is  increasing  its  guidance,  coordin¬ 
ation,  support  and  funding  for  scientific  research  development.  (4)  Major  re¬ 
search  projects  are  often  concentrated  in  national  research  centers  and  re¬ 
search  organizations  in  various  branches  of  the  government. 

In  China,  the  research  organizations  of  various  industrial  departments  (in¬ 
cluding  central  and  local  governments  and  defense  departments)  are  mostly  en¬ 
gaged  in  development  work  closely  related  to  the  production  assignments  of  the 
department  or  the  region  and  some 'associated  applied  research.  Long-term, 
fundamental,  exploratory  and  theoretical  research  which  cannot  be  applied  to 
production  now  but  are  required  by  production  development  in  the  future  and 
interdepartmental,  interprofessional  and  interregional  research  which  require 
the  cooperation  of  many  disciplines  will  have  to  be  conducted  by  the  state  or 
by  state-funded  research  centers.  At  present,  this  part  of  research  in  China 
is  essentially  placed  in  the  Academy  of  Sciences  and  it  also  seems  to  be  con¬ 
sistent  with  the  international  trend  of  science  development. 

Study  Other’s  Experience  and  Choose  Our  Own  Direction 

An  overview  of  the  different  research  systems  of  major  countries  in  the  world 
shows  two  types  of  systems.  In  one  system  there  are  concentrated  national 
research  centers  such  as  the  Academy  of  Sciences  in  the  Soviet  Union  and 
Eastern  European  countries,  the  Max  Planck  Institute  and  Fraunhoffer  Insti¬ 
tute  in  West  Germany  and  the  national  research  centers  in  France.  In  the  other 
system,  scientific  research  is  distributed  in  colleges  and  universities,  in¬ 
dustries  and  various  departments  in  the  government,  the  state  has  no  concen¬ 
trated  research  centers  and  there  are  only  honorary  and  consulting  academic 
organizations  such  as  the  National  Academy  of  Sciences  in  the  United  States, 
the  Royal  Society  in  Britain  and  the  Institute  of  Scholars  in  Japan.  There 
are  a  number  of  common  features  in  the  two  systems.  In  the  former,  there  are 
also  a  number  of  research  organizations  in  the  colleges,  universities. 
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government  departments  and  industries;  in  the  latter,  the  government  guides 
and  coordinates  basic  research  through  policies  and  funding  and  large-scale 
science  projects  are  in  fact  still  run  by  the  government. 

It  is  still  quite  difficult  to  properly  evaluate  the  advantages  and  disad¬ 
vantages  of  the  two  systems  because  there  are  many  factors  affecting  the 
choice  between  the  two  models  including  historical  reasons,  social  system 
reasons,  economic  reasons  and  the  factor  of  tradition.  We  should  carefully 
study  the  characteristics  of  the  systems  and  absorb  useful  experiences  and 
we  should  not  give  preference  to  the  model  of  some  countries  and  lightly 
dismiss  the  model  of  other  countries.  Especially,  we  should  not  negate  our 
own  experiences  and  the  foundation  obtained  through  31  years  of  practice  with 
some  foreign  experiences.  No  matter  in  which  country,  there  are  always  rea¬ 
sons  to  opt  for  a  certain  system.  Generally  speaking,  a  country  is  always 
trying  to  compensate  for  the  shortcomings  of  its  system  by  various  means  and 
is  also  constantly  changing  its  system  lotally  or  globally  based  on  the  de¬ 
velopment  situation.  A  system  is  not  absolutely  rigid  and  does  not  decide 
everything,  ^ 

We  need  to  make  an  analysis  of  our  own  situation.  In  1928,  China  established 
its  Central  Institute  of  Research,  One  month  after  the  birth  of  the  new 
China,  the  Academy  of  Sciences  was  established  on  the  basis  of  the  takeover 
of  the  Central  Institute  of  Research  and  the  Peiping  Institute  of  Research, 
Although  the  Academy  of  Sciences  was  small  at  the  time,  it  had  the  best 
scientists  in  China,  Research  organizations  in  industrial  and  defense  depart¬ 
ments  were  almost  nonexistent  at  that  time.  Many  institutes  for  higher  learn¬ 
ing  had  little  or  no  scientific  research.  Hence,  the  absolute  majority  of 
scientific  research  in  China  at  that  time  was  concentrated  in  the  Academy  of 
Sciences,  In  1953,  the  expenditure  of  the  Academy  of  Sciences  was  59,79  per¬ 
cent  of  the  total  national  scientific  research  expenditure.  In  the  early  stage 
of  the  national  construction,  a  ninnber  of  urgent  tasks  including  antigerm 
warfare,  antibiotics  development,  nodular  cast  iron  technology,  and  investi¬ 
gation  of  the  source  of  locust  in  nine  eastern  provinces  in  China  were  all 
conducted  mostly  by  the  Academy  of  Sciences  and  encouraging  results  were  ob¬ 
tained.  The  establishment  of  the  academic  departments  in  the  Academy  of 
Sciences  and  the  12-year  national  science  and  technology  plan  centered  on  the 
academy  having  had  extremely  important  effects  on  the  promotion  of  science 
ariH  technology  in  China.  In  the  1905 ^s,  research  organizations  in  industrial 
and  defense  departments  were  gradually  established  and  research  in  Institutes 
of  higher  learning  enjoyed  relatively  great  development.  But  some  of  the  vital 
and  pivotal  problems  of  an  integrated  or  pioneer  nature  were  still  shouldered 
by  the  Academy  of  Sciences,  examples  are  key  elements,  material,  measurement 
technique  and  basic  theoretical  studies  in  the  development  of  the  atomic  and 
hydrogen  bombs,  the  development  of  artificial  satellites,  and  the  separation 
of  Baotou  rare-earth  mineral  Panzhihua  vanadium,  titanium  and  iron  ore.  To 
fill  up  voids  in  China,  the  Academy  of  Sciences  has  also  developed  transis¬ 
tors,  accelerators,  electronic  computers  and  later  lasers,  optical  fibers 
and  sinar  devices,  large-scale  general  surveys  were  also  organized  by  the 
Academy  of  Sciences,  Including  surveys  of  Qinghai-Tibet  plateau,  loesslal 
plateau,  Xinjiang,  Heilongjiang  river  valley,  south  China  tropical  and  sub¬ 
tropical  zones,  desert,  glacier,  tundra,  salt  lake  and  ocean,  and  the  compil¬ 
ation  of  fauna,  flora,  and  other  maps  and  charts.  This  provided  scientific 
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basis  for  the  rational  development  and  integrated  utilization  of  China's 
natural  resources. 

The  scientific  research  system  in  China,  Including  the  systen  of  the  Academy 
of  Sciences,  could  indeed  use  some  Improvement  and  perfection.  But  the  "Great 
Cultural  Revolution"  severely  interfered  and  disrupted  the  improvement  of  the 
research  system,  more  than  60  percent  of  the  research  organization  under  the 
Academy  of  Sciences  was  handed  over  to  defense  and  industrial  departments  and 
local  areas,  and  the  academy  was  left  with  only  the  research  Institutes  in 
basic  sciences  such  as  mathematics  and  astronomy  and  a  few  technological 
sciences.  The  system  was  In  shambles.  The  research  organizations  transferred 
out  of  the  academy  could  not  fully  function  and  some  could  not  even  conduct  nor¬ 
mal  scientific  research.  For  example,  after  the  Wuhan  Institute  of  Acjuatlc  Bio¬ 
logy  was  turned  over  to  the  local  area,  its  activity  was  limited  to  Hubei 
Province.  After  the  Institute  of  Physiology  was  turned  over  to  Shanghai  Munici¬ 
pality,  it  was  very  difficult  ^or  the  institute  to  conduct  research  on  the 
physiology  of  plateau  regions.  Some  institutes  were  turned  over  to  defense 
departments  but  their  scope  of  study  had  originally  not  been  limited  to  military 
subjects.  Because  of  these  reasons,  these  institutes  had  to  return  to  the 
Academy  of  Sciences  one  after  another  after  the  fall  of  the  "gang  of  four." 

In  the  spirit  of  learning  from  the  previous  experience,  it  is  beneficial  to 
review  this  part  of  history  today. 

Judging  from  the  experience  of  the  last  31  years ,  the  Academy  of  Sciences 
has  played  the  role  of  a  general  center  for  natural  science  research  in  China 
and  there  Is  the  need  for  It  to  continue  this  role  in  the  future  because  of 
the  following  reasons: 

1.  Science  and  technology  standards  in  China  are  imderdeveloped  and  there  are 
not  many  trained  personnel.  In  order  to  satisfy  the  needs  of  national  con¬ 
struction  and  catch  up  with  the  pace  of  international  science  and  technology 
development,  it  is  necessary  to  concentrate  the  limited  manpower  toward  con¬ 
ducting  specialized  research. 

2.  Today  because  of  our  limited  national  resources,  it  is  impossible  for  us 
to  install  many  sets  of  large  and  expensive  equipment.  Only  one  set  of  equip¬ 
ment  can  be  installed  in  a  research  center  to  be  used  by  all  the  relevant  units 
in  China. 

3.  Many  major  scientific  and  technological  problems  in  the  economic  construc¬ 
tion  and  defense  construction  are  of  a  general  nature  and  require  the  cooper¬ 
ation  of  many  scientific  fields  and  military  services. 

4.  New  fields  in  science  and  technology  continue  to  emerge  on  the  inter¬ 
national  scene.  In  order  to  develop  new  fields  in  science  and  technology,  it 
is  necessary  to  concentrate  a  group  of  high  caliber  trained  personnel  and  it 
is  also  necessary  to  accumulate  the  results  of  basic  research. 

5.  The  nation  needs  an  academic  organization  for  domestic  and  international 
academic  exchange . 


6.  The  nation  needs  an  organization  that  can  provide  consultation  and  scien¬ 
tific  verification  of  important  state  policies  and  can  play  the  role  of  a 
science  and  technology  staff  department  for  the  party  and  the  government. 

There  is  also  the  need  for  an  authoritative  academic  appraisal  organization. 

The  Academy  of  Sciences  is  not  only  a  general  research  center  hut  is  also  the 
nation *s  highest  academic  organization  in  natural  sciences.  This  was  stipu¬ 
lated  in  the  Constitution  and  the  organization  act  of  the  State  Council  ap¬ 
proved  in  the  First  National  People *'s  Congress. 

The  status  of  the  highest  academic  organization  is  not  in  its  administrative 
power  but  in  its  guiding  and  leading  role  in  academics.  The  reason  that  the 
Academy  of  Sciences  is  the  highest  academic  organization  in  the  nation  is 
because  it  has  the  following  qualifications. 

1.  Members  of  the  scientific  council  of  the  Academy  of  Sciences  represent  the 
most  outstanding  scientists  of  China.  The  council  consists  of  not  only 
scientists  from  research  institutes  in  the  academy  but  also  scientists  from 
all  over  China.  In  the  past,  less  than  40  percent  of  the  council  members  were 
scientists  from  the  academy-operated  research  Institutes  and  more  than  60  per¬ 
cent  were  scientists  from  departments  and  units  outside  the  academy.  The  re¬ 
cently  expanded  scientific  council  maintains  more  or  less  the  same  ratio.  It 
is  through  the  organization  of  the  academic  departments  in  the  Academy  of 
Sciences  that  these  council  members  play  their  leading  role  in  various  scien¬ 
tific  fields. 

2.  The  development' of  science  and  technology  in  China  is  advanced  through  the 
high  quality  scientific  research  conducted  at  research  institutes  of  the 
Academy  of  Sciences  together  with  the  contribution  of  other  branches. 

3.  By  organizing  various  academic  activities,  the  Academy  of  Sciences  pro¬ 
motes  the  connection  and  exchange  of  various  branches,  analyzes  the  trend  of 
development  of  scientific  fields  in  China  and  abroad,  and  explores  the  direc¬ 
tion  for  academic  activities. 

In  view  of  the  reasons  given  above,  it  is  appropriate  for  China  to  combine  its 
highest  national  academic  leading  organization  with  the  actual  Implementation 
of  scientific  research. 

Emphasize  Fundamental  Research  and  Emphasize  Improvement  To  Serve  the  National 
Economic  and  Defense  Construction 

To  study  China’s  scientific  research  system,  we  must  begin  with  the  actual 
situation  in  China.  China  has  a  large  population  and  a  weak  economic  force. 

In  terms  of  science  and  technology,  China  on  the  whole  is  relatively  under¬ 
developed  but  we  have  already  established  a  science  and  technology  base  that 
has  a  good  foundation  and  is  relatively  complete  in  terms  of  scientific 
fields.  We  can  rely  mostly  on  our  own  power  and  Independently  solve  a  series 
of  scientific  and  technological  problems  in  our  national  construction  and  we 
can  fairly  quickly  catch  up  with  the  pace  of  international  progress  in  science 
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and  technology  and  develop  new  technological  fields*  It  is  dangerous  to  over¬ 
estimate  our  ability  but  it  is  also  improper  to  underestimate  our  ability. 

Because  our  scientific  and  technological  standards  are  relatively  low,  we  need 
to  learn  and  Introduce  advanced  foreign  technology.  But  we  cannot  rely  com¬ 
pletely  on  foreign  nations  to  solve  the  complex  economic  and  defense  problems 
of  a  large  country  like  ours,  we  need  to  have  our  own  scientific  research.  In 
view  of  the  situation  in  China,  the  technological  level  and  economic . develop¬ 
ment  cannot  be  improved  without  applied  research  and  the  backward  situation  in 
applied  research  and  technological  development  cannot  be  improved  without  a 
reserve  of  basic  research  to  explore  and  pace  the  way.  As  a  unit  exclusively 
engaged  in  scientific  research,  the  Academy  of  Sciences  has  assumed  both  re¬ 
sponsibilities  in  the  past  and  it  now  seems  that  there  is  no  need  for  change. 

Of  course,  the  Academy  of  Sciences  is  not  directly  involved  in  teachitig  and 
and  production  assignments,  and  should  do  more  fundamental  and  improvement 
work  both  in  basic  research  and  in  applied  research.  This  is  because: 

1.  Practical  experience  of  our  own  and  other  countries  has  shown  that,  with¬ 
out  the  backing  of  certain  theoretical  sciences,  fundamental  advance  and  in¬ 
novation  in  technology  are  impossible.  Therefore,  fundamental  research  is 
receiving  more  and  more  attention  from  governments  and  the  science  and  tech¬ 
nology  profession.  In  many  industrially  developed  nations,  the  expenditure 
on  basic  research  is  approximately  15  to  20  percent  of  the  nation ^s  total 
scientific  research  expenditure.  Since  the  1970 ^s,  Japan,  considered  by  others 
as  a  country  that  only  stresses  technological  research,  has  consistently  in¬ 
vested  more  than  12  percent  of  its  scientific  research  expenditure  on  funda¬ 
mental  research,  the  percentage  was  further  Increased  to  16.2  in  1979.  In 
China,  on  the  other  hand,  the  fundamental  research  expenditure  is  estimated  to 
be  only  3  to  5  percent  of  the  total  national  expei^diture  on  scientific  re¬ 
search.  Although  there  was  some  recovery  of  fundamental  research  at  the 
Academy  of  Sciences  after  the  fall  of  the  "gang  of  four,”  only  5  to  10  per¬ 
cent  of  all  its  scientific  research  today  is  fundamental  research.  There  are 
three  reasons  why  the  fundamental  research  was  not  developed  more  quickly. 

First ,  people  engaged  in  fundamental  research  must  have  a  certain  aptitude 
in  fundamental  theory  but  many  people  were  delayed  by  the  10-year  turmoil  and 
it  has  been  difficult  to  build  up  this  force  quickly.  Second,  many  research¬ 
ers  have  spent  a  long  time  doing  development  research  and  cannot  switch  over 
right  away.  Third.,  because  even  today  fundamental  research  is  constantly 
criticized  and  blamed  by  various  people,  such  as  ”too  much  fundamental  re¬ 
search,”  "unpractical”  and  ”we  should  first  and  foremost  develop  technologi¬ 
cal  research,”  and  researchers  engaged  in  basic  research  cannot  help  but  feel 
the  pressure.  Actually  basic  research  is  not  so  esoteric  as  some  people  have 
imagined  and  it  is  not  always  far  removed  from  production.  For  example,  re¬ 
search  projects  such  as  ”toad  without  a  maternal  grandfather”  conducted  by 
the  famous  Chinese  experimental  biologist  Zhu  XI  [2612  3156]  appear  to  be 
totally  meaningless  in  terms  of  production,  but  using  frog,  fish  and  silkworm 
as  subjects  for  parthenogenic  development  research,  Zhu  Xi  made  important 
theoretical  and  experimental  contributions  to  the  development  of  biology  which 
were  later  applied  to  actual  production.  Zhu^s  analysis  of  the  ookineisis 
rhythm  in  his  earlier  research  successfully  laid  the  theoretical  foundation 
for  the  subsequent  artificial  cultivation  of  eri-silkworm.  The  artificial 
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synthesis  of  insuling  is  not  only  theoretically  significant,  hut,  because  of 
the  need  for  synthesis,  it  has  also  promoted  the  production  of  many  other  bio^ 
chemical  reagents  and  directly  promoted  later  research  in  polypetide  com¬ 
pounds  and  has  made  theoretical  and  practical  contributions  of  international 
standards.  The  study  of  elemental  organic  chemistry  led  to  a  series  of  fluor¬ 
ide  compounds  and  a  fluoride  chemistry  industry  emerged  from  it.  The  long¬ 
term  study  of  the  growth  of  fish  in  Chang  Jiang  has  provided  a  scientific 
basis  for  the  question  of  whether  Gezhou  Dam  affects  the  hatching  of  migratory 
fish.  There  are  many  more  examples  like  these. 

2.  Because  of  negligence  on  fundamental  research  for  many  years,  China  has 
suffered  greatly.  China  and  Japan  began  their  respective  research  on  semi¬ 
conductors  at  about  the  same  time  and  China  succeeded  in  the  experimental  pro^- 
duction  of  a  transistorized  computer  before  Japan  did,  and  China  successfully 
developed  a  laser  less  than  1  year  after  the  first  laser  came  on  the  inter¬ 
national  scene.  Today,  China  has  substantial  production  in  its  semiconductor 
industry,  computer  industry  and  laser  Industry  and  has  tens  of  thousands  of 
production  workers  in  these  industries,  but  we  have  fallen  far  behind  inter¬ 
national  standards  in  these  areas.  The  reasons  are  insufficient  fundamental 
research  on  key  problems  and  weak  applied  research. 

3.  There  should  be  rational  division  of  work  and  collaboration  between  the 
five  branches  of  China ^s  science  and  technology  ranks  and  unnecessary  repeti¬ 
tions  should  be  avoided.  Today  a  scientific  force  10  times  that  of  the  Academy 
of  Sciences  is  working  in  various  industrial  departments  and  local  research 
institutes  to  solve  applied  and  developmental  research  problems  to  serve  im¬ 
mediate,  short-term  and  medium-term  production  assignments.  In  terms  of  the 
national  science  research  layout,  more  work  on  systematic  basic  research  and 
medium-term  and  long-term  applied  research,  development  of  new  theories  and 
new  technologies  and  a  more  active  effort  to  build  up  the  nation’s  scientific 
reserve  cannot  only  avoid  repetition  and  confusion  but  are  also  beneficial 
and  necessary  for  the  overall  development  of  science  and  technology  in  China. 
The  research  institutes  of  many  industrial  departments  are  making  precisely 
the  same  requests  to  the  Academy  of  Sciences.  As  scientific  research  develops 
in  Industrial,  defense  and  local  departments,  these  departments  can  also  carry 
out  some  fundamental  research  within  their  ability  and  at  the  same  time  they 
can  still  submit  some  subjects  of  fundamental  investigation  to  the  Academy  of 
Sciences  and  institutes  of  higher  learning  to  improve  mutual  connection  and 
collaboration. 

Based  on  its  nature  and  mission,  the  Academy  of  Sciences  has  determined  its 
direction  of  effort:  emphasizing  fundamental  research  and  emphasizing  im¬ 
provement  to  serve  the  national  economy  and  defense  construction,  known  as 
the  ’’two  emphases,  two  services”  for  short.  As  stated  above,  this  policy  is 
a  correct  one.  It  is  precisely  through  the  two  emphases,  the  Academy  of 
Sciences  can  provide  better  the  two  services.  The  ’’two  emphases”  are  pre¬ 
requisites  for  better  ’’two  services,”  and  the  latter  relies  on  the  further 
promotion  of  the  former.  Judging  from  the  work  done  by  the  Academy  of 
Sciences  in  many  previous  years,  the  method  of  combining  scientific  research 
development  with  solving  practical  problems  in  national  construction  is  an 
effective  method. 
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Many  scientists  have  repeatedly  discussed  the  specifics  of  this  policy,  we 
now  summarize  them  as  follows? 

1.  The  Academy  of  Sciences  engages  mainly  in  the  research  of  fundamental 
sciences  and  some  technological  sciences.  In  terms  of  research  work,  the 
Academy  of  Sciences  mainly  assumes  fundamental  research  and  applied  research 
(including  applied  fundamental  research  and  technological  research)  assign¬ 
ments  and  also  assumes  some  development  work.  In  the  entire  research  field, 
fundamental  work,  i.e.,  fundamental  research  and  applied  fundamental  research 
should  be  strengthened. 

The  emphases  in  fundamental  sciences  are  _1  academic  fields  with  strong 
leaders  and  high  quality  results  and  international  influence  such  as  bio¬ 
chemistry,  neurophysiology,  palaeontology,  natural  organic  compound  studies 
and  some  branches  in  theoretical  physics  and  mathematics;  2  fields  closely 
related  to  technological  sciences  and  production  technology  such  as  solid 
state  physics,  high  polymer  chemistry,  elemental  organic  chemistry,  geotec¬ 
tonics  and  sedimentation,  computational  mathematics,  and  photos3nith6sis ;  and 
3  new  starts  and  new  fields  in  science  such  as  molecular  biology  and  struc¬ 
tural  chemistry.  In  the  meantime,  there  should  be  active  support  of  inter- ^ 
actions  between  sciences  and  particularly  introducing  mathematical  and  physi¬ 
cal  theories  into  various  fields. 

According  to  the  situation  in  China,  we  should  also  pay  special  attention  to 
the  development  of  biology  and  earth  science  which  are  the  foundation  of 
agriculture ,  energy  resources  development  and  medicine  and  health . 

In  the  area  of  technological  science,  we  should  strengthen  scientific  dis¬ 
ciplines  closely  related  to  energy,  material,  and  environment,  make  a  major 
effort  in  new  technology  development  and  build  a  close  cooperation  with 
production  departments, 

2.  Actively  participate  in  solving  major  interdisciplinary  scientific  and 
technological  problems  in  national  economy  and  defense  construction.  Examples 
are  investigation  and  experimentation  in  agricultural  modernization,  energy 
related  scientific  and  technological  research,  comprehensive  survey  of  re¬ 
sources  and  the  associated  scientific  technique,  research  of  new  metallic 
material  for  the  modernization  of  agriculture,  industry  and  defense,  inorganic 
nonmetalllc  material  and  organic  material  research,  research  in  medicine,  bio¬ 
logy  earth  science,  research  of  population  control  and  population  qual¬ 
ity,  and  providing  a  scientific  basis  for  forecasting  natural  disaster  and 
man-made  hazards. 

3.  The  Academy  of  Sciences  should  fully  develop  the  role  of  scientists  and 
play  an  advising  and  consulting  role  for  major  policies  on  national  construc¬ 
tion  based  on  results  from  the  laboratory  and  data  of  comprehensive  studies. 

In  the  past,  scientists  of  the  Academy  of  Sciences  have  made  important  sug¬ 
gestions  regarding  the  integrated  utilization  of  symbiotic  mines  unique  in 
China  and  the  comprehensive  management  of  Huang  He,  Huai  He  and  Hal  He.  In 
recent  years,  important  opinions  have  been  provided  by  the  Academy  of 
Sciences  regarding  agricultural  development  policy,  ecological  balance. 
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management  policy  of  the  northwest  plateau  and  energy  policies.  Effort  in 
this  area  should  he  developed  further  in  the  future. 

In  the  meantime,  the  Academy  of  Sciences  is  carrying  out  research  in  mathe¬ 
matics,  system  science,  ecology,  environmental  science,  comprehensive  survey, 
and  psychology  and  will  be  making  contributions  to  the  development  of  manage¬ 
ment  science  and  the  modernization  of  national  economic  management, 

4.  The  Academy  of  Sciences  should  strengthen  the  cultivation  of  scientific 
and  technological  cadres,  continuously  Improve  the  quality  of  research  and 
technical  staff  and  deliver  trained  scientific  and  technological  personnel  to 
other  branches.  One  of  the  fundamental  missions  of  the  Academy  of  Sciences  is 
to  produce  trained  personnel  and  it  has  trained  in  the  past  a  large  number  of 
cadres  specialized  in  new  theory  and  new  technology  Csuch  as  semiconductor, 
computer,  laser  and  automation)  for  many  departments  and  units.  It  has  also 
provided  cadres  to  relevant  departments.  In  the  future,  large  and  sophis¬ 
ticated  , research  facilities  at  the  Academy  of  Sciences  should  be  fully  used 
to  attract  technical  personnel  from  other  units  to  work  together  and  scien¬ 
tific  and  technological  personnel  with  independent  research  ability  should  be 
delivered  to  iother  units  more  systematically.  , 

As  the  entire  party  and  the  entire  population  gradually  improve  their  under¬ 
standing  of  the  importance  of  science  and  technology,  as  demands  on  science 
and  technology  gradually  increase  in  the  national  economic  readjustment  and 
as  the  nature,  mission  and  direction  of  the  Academy  of  Sciences  become  more 
definitive,  it  is  entirely  possible  for  the  Academy  of  Sciences  to  play  its 
deserved  and  important  role  in  China scientific  (research  structure.  The 
solidarity  and  collaboration  of  the  various  branches  of  science  and  technology 
in  China  should  hlso  become  more  and  more  heightened. 
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ACADEMY  OF  SCIENCES  ESTABLISHES  POLICY  FOR  FUNDING  ASSISTANCE 
Beijing  GUANGMING  RIBAO  in  Chinese  28  Mar  82  p  2 

[Article:  "Procedures  of  Implementation  of  Provisional  Regulations  Governing 
the  Science  Funds  of :  the  Chinese  Academy  of  Sciences,  Passed  at  the  First 
Meeting  of  the  Science  Funds  Committee  of  the  Chinese  Academy  of  Sciences, 

2  March  1982"] 

[Text]  The  following  procedures  are  specially  established  on  the  basis  of 
the  Provisional  Regulations  Governing  the  Science  Funds  of  the  Chinese  Academy 
of  Sciences  (hereafter  referred  to  as  "Regulations"),  in  order  to  properly  use 
and  manage  the  science  funds  of  the  Chinese  Academy  of  Sciences  and  to  advance 
the  development  of  scientific  technology. 

Application  for  Funding  Assistance  and  Review  of  Projects  and  Topics 

1.  Applications  for  funding  assistance  from  the  science  funds  for  research 
projects  and  topics  may  be  submitted  at  any  time.  Reviews  are  conducted 
according  to  set  schedule.  Projects  and  topics  meeting  the  funding  guide¬ 
lines  under  the  "Regulations,"  for  which  specific  research  capabilities  are 
available  but  funds  are  needed  for  implementation,  may  be  submitted  for  fund¬ 
ing  to  the  Science  Funds  Committee  (hereafter  referred  to  as  the  committee)  of 
the  Chinese  Academy  of  Sciences.  Generally,  about  6  months  are  required  from 
the  time  an  application  is  received  by  the  committee  to  the  time  the  committee 
completes  its  evaluation.  Reviews  are  conducted  by  the  committee  in  April  and 
October. 

2.  An  application  for  science  funds  must  be  filled  out  by  the  researcher  in 
accordance  with  the  format  of  the  science  funds  application  form  of  the 
Chinese  Academy  of  Sciences  and  item  15  of  the  "Regulations."  After  review 
by  the  research  committee  of  the  researcher’s  unit  (or  its  department  in 
charge  of  scientific  research)  and  a  decision  by  the  unit’s  leadership  as  to 
whether  or  not  to  support  the  research,  and  his  rendering  of  an  opinion  as  to 
whether  or  not  certain  basic  work  conditions  can  be  guaranteed,  and  if  all 
conditions  are  favorable,  the  application  is  then  submitted  to  the  Science 
Funds  Committee.  Applications  should  be  submitted  on  No  16  paper  and  in  10 
copies . 

3.  Evaluation  and  approval  by  professionals  with  interests  along  similar 
lines  to  projects  and  topics  for  which  funding  is  requested.  After  proposals 
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for  research  projects  and  topics  are  received  by  the  Science  Funds  Committee, 
they  are  usually  transmitted  separately  to  related  academic-science  funds 
groups  for  evaluation.  Based  on  opinions  as  to  evalation,  feasibility,  and 
overall  balance,  the  various  academic  science  funds  groups  make  a  selection 
of  projects  and  topics  for  funding.  For  projects  and  topics  below  100,000 
yuan,  approval  is  given  directly  by  the  academic  science  funds  groups,  and 
these  are  reported  to  the  Science  Funds  Committee  for  its  record.  Projects 
and  topics  [requiring]  over  100,000  yuan  are  reported  back  to  the  Science 
Funds  Committee  for  approval  before  transmittal  back  to  the  applicants.  Be¬ 
cause  of  limitations  in  the  total  funds  available,  projects  and  topics  which 
have  successfully  passed  an  evaluation  but  do  not  get  final  approval  are 
listed  as  reserve  projects  and  will  be  given  priority  consideration  in  the 
next  go-round. 

4.  For  the  benefit  of  discovery,  cultivation  of  personnel,  and  development 
of  scientific  work  in  the  far  border  regions,  priority  consideration  should 
be  given,  all  things  being  equal,  to  yotmg  scientific  and  technical  workers 
and  those  in  the  far  border  regions.  At  the  same  time,  scientific  and  techni¬ 
cal  workers  in  advanced  departments ,  advanced  regions ,  and  advanced  units  are 
encouraged  to  cooperate  in  the  research  in  order  to  fully  develop  our  scien¬ 
tific  .and  technical  potential,  advance  scientific  and  technical  development, 
and  better  serve  the  national  economy  and  national  defense. 

5.  At  the  time  the  projects  and  topics  are  approved  for  funding,  the  Science 
Funds  Committee  and  the  academic  science  funds  groups  will  notify  the  persons 
responsible  for  the  projects  and  topics  and  the  units  where  they  are  located, 
art(^  the  responsible  departments  will  be  informed  by  copies  of  the  notifica¬ 
tions.  The  involved  units  and  departments  should  integrate  the  funded  pro¬ 
jects  and  topics  into  their  research  plans,  strengthen  their  direction  and 
supervisory  inspection,  provide  full  support  in  terms  of  personnel  and  mater¬ 
ials  ,  and  organize  coordination  by  the  administrative  sections.  The  persons 
responsible  for  the  projects  should  respect  the  direction  and  supervision  of 
their  own  units. 

6.  Applications  for  science  funds  must  be  for  newly  developed  research  pro¬ 
jects  and  topics.  If  the  research  content  and  adopted  research  and  technical 
approaches  duplicate  work  by  other  units  in  the  country,  or  if  research  ex¬ 
penses  have  been  arranged  through  some  other  means,  funding  will  not  be  pro¬ 
vided  under  the  science  funds. 

Management  of  Funds 

7.  In  principle,  funds  for  the  support  of  a  project  or  topic  are  determined 
all  at  once  and  are  allocated  in  stages.  Any  surplus  is  kept  for  future  use, 
and  overruns  are  not  covered.  Based  on  actual  conditions,  budget  plans  may 
be  appropriately  adjusted  on  a  yearlybasis.  Surplus  funds  at  the  end  of  the 
year  may  be  transferred  for  use  the  following  year. 

8.  After  receiving  notification  of  approval  of  research  projects  and  topics, 
the  applicants  should  proceed  with  their  work  in  accordance  with  the  approved 
contents.  If  an  applicant  does  not  agree  with  the  approved  contents,  he 
should  report  this  to  the  Science  Funds  Committee  within  1  month  for  further 
study  and  disposition. 
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9.  Funds  for  the  support  of  projects  and  topics  are  transmitted  to  the  units 
where  the  persons  responsible  for  the  projects  and  topics  are  located.  The 
finance  departments  in  the  units  will  be  responsible  for  management  of  the 
funds,  setting  up  separate  budgets  and  separate  accounting  for  the  funds, 
which  are  to  be  used  specifically  for  the  intended  uses.  Within  the  guidelines 
of  the  finance  system,  persons  responsible  for  the  projects  have  the  authority 
to  allocate  the  use  of  the  funds. 

10.  The  use  of  the  funds  for  the  support  of  projects  and  tasks  must  be  deter¬ 
mined  very  carefully  to  achieve  conservation.  Expenditures  are  limited  to 
those  specified  under  Item  13  of  the  "Regulations. The  following  expenditures 
cannot  be  included: 

(1)  Building  costs,  office  maintenance  costs,  and  public  affairs  expenses. 

(2)  Wages,  wage  subsidies,  and  labor  and  insurance  welfare  expenses. 

(3)  The  cost  of  joint-use  instruments  and  equipment  where  they  are  not  in 
use  by  the  funded  projects  and  topics  over  60  percent  of  the  time. 

(4)  Instruments,  equipment,  and  materials  already  available  prior  to  the 
application. 

11.  Accounting  reports  should  be  compiled  yearly  on  expenses  charged  to  the 
science  funds  and  sent  to  the  Science  Funds  Committee  on  15  January  following 
the  end  of  the  year.  A  final  total  accounting  for  each  research  project  and 
topic  should  be  compiled  after  completion  of  the  research  work,  should  be 
submitted  to  Science  Funds  Committee  for  verification.  Leftover  funds 
generally  can  be  kept  in  the  unit  to  be  used  as  research  funds.  Priority  use 
(generally  not  less  than  50  percent)  should  be  for  research  projects  conducted 
by  the  person  responsible  for  the  project  supported  by  the  science  funds.  If 
the  leftover  funds  are  relatively  large,  the  Science  Funds  Committee  has  the 
authority  to  take  back  a  portion  for  the  support  of  other  projects. 

Supply  of  Equipment  and  Materials 

12.  Equipment  and  materials  needed  for  the  project  and  topic  funded  by  the 
science  funds  will  be  requested  through  normal  channels  by  the  unit  where  the 
researcher  works.  Separate  accounting  records  should  be  established  for  such 
equipment  and  materials.  The  equipment  and  materials  should  be  properly 
managed  according  to  the  management  system  for  goods  and  materials. 

13.  When  the  research  work  for  the  funded  project  and  topic  is  totally  com¬ 
plete,  fixed  property  and  leftover  equipment  and  materials  should  be  assigned 
values  and  kept  in  the  unit  for  use,  without  compensation,  and  a  record  of 
this  is  to  be  reported  to  the  Science  Funds  Committee  for  its  files.  If,  for 
any  reason,  the  funded  project  and  topic  are  canceled  midway  or  the  funding 
is  discontinued,  unused  funds  and  equipment  and  materials  should  be  withdrawn 
and  clearly  returned  to  the  Science  Funds  Committee. 
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Research  Results  and  Work  Report 

14.  After  the  research  work  for  the  science  funds-supported  project  and  topic 
is  completed,  conclusions  should  he  conscientiously  prepared,  complete  data, 
drawings,  and  materials  organized,  and  a  research  report  and  academic  paper 
written.  These  should  be  submitted  to  the  academic  science  funds  group,  the 
Science  Funds  Committee,  and  the  management  department. 

15.  The  organizational  unit  or  the  science  organization  (such  as  the  science 
committee)  of  its  upper  management  department  is  responsible  for  evaluating 
the  research  results  of  the  funded  project  and  topic.  Results  of  this  evalu¬ 
ation  are  to  be  reported  to  the  academic  science  funds  group.  Science  Funds 
Committee,  and  the  management  department.  The  Science  Funds  Committee  and  the 
science  funds  group  will  select  results  of  important  significance,  organize 
their  evaluation,  compile  on  a  regular  schedule  the  results  of  important  scien¬ 
tific  significance  or  practical  value,  and  recommend  them  to  the  relevant 
departments . 

16.  The  persons  responsible  for  the  projects  and  topics  should  periodically 
submit  work  reports  to  the  concerned  academic  science  funds  group  and  the 
Science  Funds  Committee.  Progress  reports  should  be  submitted  every  6  months. 
Annual  work  reports  should  be  submitted  at  the  end  of  the  year.  Final  work 
summary  reports  should  be  submitted’ when  research  projects  and  topics  have 
been  completed. 

17.  Research  results  (including  treatises,  reports,  etc.)  should  be  published 
as  quickly  as  possible.  The  publication  should  clearly  state  that  it  covers  a 
project  funded  by  science  funds  of  the  Chinese  Academy  of  Sciences. 

18.  Applications  for  reward,  transfer  of  possession,  and  patent  for  the  re¬ 
sults  are  processed  according  to  appropriate  state  regulations. 


Other  Points 

19.  Fund  allocation  requests,  research  reports  (semiannual,  annual,  and 
final),  annual  accounting  reports,  final  accounting,  result  registration 
forms,  and  various  formats  and  requirements  of  forms  and  reports  are  trans¬ 
mitted  along  with  notifications  of  approval  of  projects  and  topics. 

20.  These  procedures  are  effective  on  the  date  of  publication.  They  will 
be  revised  and  amended  as  experiences  of  their  implementation  are  summarized. 

Science  Funds  Committee,  Chinese  Academy  of  Sciences:  Key  Principles  of 
Support  for  Project  and  Subject  Applications  for  Science  Funds  (2  March  1982) 

Science  funds  are  used  mainly  to  support  our  country’s  basic  type  of  work  in 
basic  and  applied  research  in  natural  sciences.  Emphasis  will  be  on  the  sup¬ 
port  of  subjects  with  Important  scientific  significance,  with  independent 
academic  understanding,  and  where  results  are  anticipated  on  a  short— range 
basis.  Support  will  also  be  given  to  fill  gaps  in  important  subjects,  to 
strengthen  weaknesses  in  branch  subjects,  and  to  ^contribute  toj  the  growth 
of  fringe  subjects.  Priority  support  is  given  to  the  following  types  of 
topics : 
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1.  Basic  research  topics  closely  related  to  the  modernization  of  socialism  in 
our  country. 

2.  Basic  research  topics  in  various  subjects  designated  for  important  devel¬ 
opment  in  the  near  term. 

3.  Topics  beneficial  to  the  cross  integration  of  various  sciences  and  variotis 
technologies  and  to  the  development  of  fringe  subjects. 

4.  Topics  beneficial  to  the  promotion  and  application  of  new  technology. 

5.  Topics  beneficial  to  the  promotion  of  cooperation  between  various  units 
and  to  the  full  utilization  of  existing  facilities. 
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TAILORING  S&T  MODERNIZATION  TO  LOCAL  CONDITIONS 

Beijing  ZIRAN  BIANZHENGFA  TONG3CDN  [JOURNAL  OF  DIALECTICS  OF  NATURE]  in  Chinese, 
Vol  4  No  1,  Feb  82  pp  30-38 

[Article  by  Li  Chang  [2621  2490]:  "Developing  Science  and  Technology  in  a  Big 
Way  Is  an  Urgent  Task  of  Building  a  Modern  and  Strong  Socialist  Nation*"] 

[Text]  Since  liberation,  China ’^s  science  has  developed  greatly.  The  Academia 
Slnlca  and  such  agencies  during  the  period  of  the  Kuomintang  government  had 
only  200— odd  researchers .  Now,  the  Chinese  Academy  of  Sciences  alone  has  118 
agencies  with  a  staff  of  more  than  76,000  workers,  and  among  them,  more  than 
30,000  are  scientific  researchers.  In  the  whole  nation,  there  are  330,000 
people  specifically  engaged  in  research.  This  is  not  a  small  force  and  it 
shows  that  our  nation’s  scientific  research  has  established  a  preliminary 
scale .  ■ 

But  in  retrospect  of  the  work  during  these  years,  we  believe  our  nation’s 
science  and  technology  As  a  productive  force  has  not  served  sufficiently  to 
promote  the  national  economy.  Our  understanding  of  the  Importance  of  science 
and  technology  is  also  very  deficient.  We  have  not  elevated  science  and  tech¬ 
nology  to  a  position  that  they  should  enjoy.  Aimed  at  this  situation.  Comrade 
(Hu)  Yaobang  mentioned  three  aspects:  First,  we  must  improve  the  whole  party's 
and  the  whole  people's  understanding  of  the  importance  of  science  and  tech¬ 
nology.  Second,  the  Central  Committee  must  establish  correct  guiding  prin¬ 
ciples  and  policies  for  science  and  technology.  Third,  scientific  and  techni¬ 
cal  work  must  make  major  contributions.  Only  in  this  way  can  the  people’s 
miderstanding  of  the  Importance  of  science  and  technology  be  improved  and  the 
speed  of  development  of  our  nation's  science  and  technology  be  quickened.  Be¬ 
low,  I  shall  emphasize  the  problem  of  understanding  the  Importance  of  science 
and  technology  and  the  question  concerning  the  guiding  principles  to  develop 
science  and  technology. 

(I)  The  Problem  of  Understanding  the  Importance  of  Science  and  Technology 

The  Central  Committee  places  a  lot  of  emphasis  on  science  and  technology.  In 
1964,  Premier  Zhou  proposed  the  question  of  modernization  of  science  and 

*This  is  an  excerpt  of  the  speech  given  by  Comrade  Li  Chang  at  the  Chinese  Com¬ 
munist  Central  Party  School  on  10  April  1981. 
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technology  at  the  Third  National  People Congress.  But  the  "Cultural  Revolu¬ 
tion”  interrupted  the  course  of  realization.  Later,  Premier  Zhou  pointed  out 
this  problem  again  in  1975.  In  1975,  when  Comrade  (Deng)  Xiaoping  managed 
the  affairs  of  the  Central  Committee,  he  again  emphasized  scientific  and 
technical  work.  In  July  1975,  I  followed  Comrade  Yaobang  to  work  at  the 
Chinese  Academy  of  Sciences.  Not  long  afterward.  Comrade  Yaobang  took  charge 
and  Comrade  (Hu)  Qiaomu,  et  al,  participated  in  drafting  a  "general  report 
and  guideline."  When  the  State  Council  discussed  the  "general  report  and 
guideline,"  Comrade  Xiaoping  emphasized  that  modernization  of  science  and 
technology  serves  a  very  important  function  in  the  four  modernizations ,  and 
this  link  must  be  grasped.  Of  course,  because  of  the  "opposition  to  the 
rightist  reverse  the  verdict  movement,"  the  course  of  realizing  the  four 
modernizations  was  interrupted.  After  crushing  the  "gang  of  four,"  the 
Central  Committee  was  clearer  on  this  pdlnt.  On  30  May  1977,  the  Politburo 
of  the  Central  Committee  specifically  discussed  the  problem  of  science  and 
technology,  and  decided  to  hold  a  national  science  conference.  In  March  1978, 
Comrade  Xiaoping  further  pointed  out  clearly  to  the  National  Science  Confer^- 
ence  that  the  key  to  the  four  modernizations  is  the  modernization  of  science 
and  technology,  hhis  has  elevated  science  and  technology  to  a  very  high  level. 
But,  even  though  the  responsible  comrades  of  the  Central  Committee  have  again 
and  again  emphasized  the  importance  of  science  and  technology,  some  of  our 
com.rades  still  do  not  have  a  sufficient  understanding  of  their  importance. 

Even  after  they  have  suffered,  their  understanding  still  did  not  deepen.  What 
is  the  cause?  Of  course  there  is  the  "leftist"  influence  here.  But,  after 
correcting  "leftist"  mistakes,  will  the  understanding  be  sufficient?  Not 
necessarily  so.  I  feel  that  there  are  still  profound  historical  and  social 
causes  and  there  is  the  factor  of  understanding.  Without  seeking  the  root  of 
these  aspects,  this  problem  is  still  not  easy  to  solve. 

1.  Historical  Reasons 

Modern  science  and  technology  have  developed  along  with  the  development  of  , 
Western  capitalist  society.  They  have  served  greatly  to  develop  the  capitalist 
economy  and  society.  But,  because  China  remained  a  semlfeudal  and  semi- 
colonial  society  before  liberation,  we  were  not  familiar  enough  with  the  de¬ 
velopment  of  modern  science  and  technology  and  our  understanding  was  more 
abstract.  We  did  not  feel  their  great  impact  directly  and  our  understanding 
of  course  could  not  progress. 

Everyone  knows  the  milestone  of  modem  science  was  Newtonian  mechanics  and 
calculus.  The  formation  of  modernization  was  conditioned  by  the  emergence  of 
the  capitalist  class.  It  was  born  in  Europe  because  Europe  was  the  first  to 
change  from  a  feudal  society  to  a  capitalist  society.  Although  Europe’s 
feudal  society,  and  the  production  relations  of  feudalism  were  truly  estab¬ 
lished  only  as  late  as  the  9th  to  the  11th  century,  but  the  emergence  of 
capitalism  was  relatively  early.  At  the  time,  the  church  ruled  over  the 
spiritual  kingdom  of  Europe,  and  at  the  same  time,  the  church  occupied  a  lot 
of  land  of  the  nations  adhering  to  the  faith.  Worldly  leaders  and  kings  and 
dukes  occupied  castles  and  manors.  The  world  was  divided  and  strongmen  ruled 
independently.  Under  this  situation,  commercial  production  and  exchange  began 
to  develop  slowly.  By  the  11th  century,  especially  by  the  12th  century. 
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European  cities  and  towns  appeared  on  a  widespread  basis .  The  Crusades  and 
the  discovery  of  America  prompted  the  rapid  development  of  European  industry 
and  commerce.  In  these  newly  emerged  cities,  handicraftsmen,  merchants 
and  even  apprentices  and  assistant  workers  formed  the  modern  capitalist  class 
and  the  proletariat,  and  at  the  same  time,  intellectuals  emerged.  Later,  the 
university  emerged.  Europe  was  different  from  our  nation.  Feudal  rule 
centered  in  the  villages  while  newly  emerged  cities  were  places  of  concentra¬ 
tion  of  the  capitalist  class.  And  it  was  these  cities  that  became  the  arena 
which  produced  modern  science.  On  the  one  hand,  prosperity  of  the  urban 
economy  created  the  need  for  science,  and  at  the  same  time,  the  democratic 
revolution  of  the  European  capitalist  class  was  also  centered  in  the  cities, 
and  science  became  the  sharp  spiritual  weapon  of  the  capltlalist  class  oppos¬ 
ing  feudalism  and  the  church,. thus  the  development  of  science  was  pushed  for¬ 
ward.  On  the  other  hand,  the  development  of  production  was  also  helped  by 
science  and  technology.  The  steam  locomotive  was  Invented  in  the  18th  century, 
followed  by  ships,  trains,  the  telegraph,  and  also  what  the  Chinese  called 
the  foreigner's  armored  soldiers,  battleships  and  artillery.  This  greatly 
increased  the  productive  strength  of  the  capitalist  society,  and  thus  capital¬ 
ism  was  able  to  conquer  large  colonies,  semicolonies  and  satellite  nations. 

By  the  second  half  of  the  19th  century,  the  function  of  science  became  more 
visible.  Science  could  march  ahead  of  production,  and  such  a-process  began— 
first  science,  then  new  technology,  and  then  industry.  For  example,  the  two 
major  industries  of  the  second  half  of  the  19th  century  were  both  begun  by 
scientific  research.  One  was  the  electrical  industry.  First  there  were  the 
principles  of  electromagnetism,  and  then  these  principles  generated  electrical 
technologies,  and  then  an  entire  electrical  industry  emerged.  The  other  was 
the  chemical  industry i  Similarly,  first  there  was  modem  chemistry  which  de¬ 
veloped  chemical  analysis  and  synthetic  technologies  and  it  finally  build  a 
chemical  industry. 

Marx  and  Engels  made  such  a  statement  in  the  "Communist  Manifesto":  "The 
productive  force  created  by  the  capitalist  class  during  its  less  than  a 
century  of  capitalist  rule  is  much  greater  than  all  of  the  productive  forces 
created  during  all  past  periods."  Then,  how  did  the  capitalist  class  develop 
its  productive  force  so  greatly?  Marx  said:  "Unless  it  continues  to  revolu¬ 
tionize  production  tools,  production  relations  and  all  social  relations,  it 
will  not  survive."  In  such  fierce  competition  in  the  capitalist  class,  science 
and  technology  continued  to  change  the  production  tools,  and  science  and  tech¬ 
nology  became  the  tool  with  which  the  capitalist  class  to  become  rich,  and 
they  served  as  its  meritorious  workers  and  founding  fathers.  We  can  see  that 
in  the  Western  capitalist  world,  scientists.  Investors  and  professors  are 
widely  respected  and  praised  in  the  society,  and  they  have  become  society ^s 
knights,  heroes,  virtuous  persons  and  saints.  Even  today,  Great  Britain  still 
bestows  the  honorary  title  of  "sir"  upon  scientists  who  have  made  contributions 

Here  is  some  information  on  the  function  of  science  and  technology  in  increas¬ 
ing  material  wealth.  In  the  five  nations  of  Great  Britain,  the  United  States, 
France,  Germany  and  Japan,  the  annual  average  per  capita  income  in  1850  cal¬ 
culated  in  constant  1926  prices  was  $235.  By  1950,  after  100  years,  the  per 
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capita  average  was  $861.  By  1973,  before  the  petrolexm  crisis,  the  per  capita 
income  was  $4,606.  From  1850  to  1973,  a  period  of  more  than  120  years, 
average  per  capita  Income  increased  from  $235  to  $4,606,  and  so  much  wealth 
was  created.  Let  us  talk  about  another  concept.  From  1860  to  1950,  the  an¬ 
nual  average  personal  income  in  Western  Europe  increased  at  a  rate  of  1  per¬ 
cent.  From  1950  to  1970,  during  the  20  years  after  the  war  when  capitalism 
developed  the  fastest,  the  rate  was  4.5  percent.  Therefore,  the  function  of 
science  and  technology  is  very  well  understood  by  the  capitalist  class  and  it 
has  long  been  accepted  by  society. 

In  contrast,  the  situation  in  China  during  this  period  was  vastly  different. 
During  the  Sung  and  the  Ytian  Dynasties,  we  were  still  leading  in  science  and 
technology,  but  after  the  16th  century,  we  fell  behind.  Why  was  this  so? 

In  220  B.C.  the  Qln  and  Han  Dynasties  began  establishing  a  unified  feudal  em¬ 
pire.  For  more  than  2,000  years,  there  were  3  divisions  C4  divisions  if  we 
include  the  chaos  of  the  warlords  during  the  beginning  years  of  the  National¬ 
ist  government).  The  duration  of  such  divisions  was  all  very  short.  Most 
of  the  time,  China  was  a  unified  feudal  empire.  The  economic  foundation  of 
this  large  unified  empire  was  the  natural  economy  of  the  small  farmers.  The 
emperor  relied  on  feudal  exploitation  and  he  did  not  want  to  develop  a  commer¬ 
cial  economy.  All  Imperial  dynasties  emphasized  agriculture  and  suppressed 
commerce.  Industry  frequently  was  established  by  the  government  and  products 
were  not  supplied  to  the  civilian  population.  The  father  of  the  author  Cao 
Xuejln  of  ”The  Dream  of  the  Red  Chamber,”  Cao  Fu,  served  as  the  Jiangning 
textile  manufacturer,  an  industry  of  the  emperor.  Our  nation  has  always 
despised  technology  and  regarded  technology  as  ”lnslgnif leant  skills.” 
Especially  during  the  late'  period  of  the  feudal  society  Cafter  the  Ming 
Dynasty),  literary  inquisition  was  rampant  and  people ^s  thoughts  were  im¬ 
prisoned.  To  foreign  nations,  China  was  basically  closed,  and  the  economy  and 
culture  did  not  develop.  Although  large  cities  emerged  in  our  nation  early, 
like  the  city  of  Hangzhou  (then  called  Llnan)  during  the  Southern  Sung  Dynasty 
which  had  already  become  a  large  city  with  a  population  of  1.2  million,  China’s 
cities  were  centers  of  feudal  rule  (from  the  emperor  to  the  bureaucrats  to  the 
landlords) .  And  in  recent  times ,  the  cities  were  still  centers  of  government 
of  such  rulers  with  the  participation  of  imperialism,  unlike  European  cities. 
China’s  democratic  revolution  of  the  capitalist  class  was  also  centered  in  the 
farm  villages,  unlike  Europe  where  the  cities  were  basically  the  center  of 
such  revolution.  Chairman  Mao  created  a  lot  for  the  democratic  revolution. 

The  common  truths  of  Marxism-Leninism  were  combined  with  concrete  practices  of 
the  Chinese  revolution  and  they  produced  Mao  Zedong  Thought,  and  the  road  to 
victory  of  the  Chinese  revolution  was  found— to  use  the  farm  villages  to  sur¬ 
round  the  cities,  and  the  cities  were  finally  liberated.  But  objectively, 
some  problems  were  created,  and  we  were  unfamiliar  with  recent  and  modern 
science  and  scientists,  and  our  understanding  of  the  importance  of  science  and 
technology  was  Insiif f iclent ,  thus,  the  policies  concerning  scientific  and 
technical  personnel  easily  made  "leftist"  errors,  and  the  Intellectuals  became 
the  targets  of  reform.  We  did  not  have  a  history  of  relying  on  science  and 
technology  to  promote  the  economy.  We  did  not  have  a  tradition  of  utilizing 
science  and  technology  to  develop  the  economy,  therefore,  although  we  have 
repeatedly  said  that  science  and  technology  are  important,  it  is  not  easy  to 
truly  accept  it.  This  is  the  historical  reason. 


-  101  - 


2 ,  Social  Reasons 


After  liberation,  onr  nation's  society  underwent  a  fundamental  change,  A 
socialist  nation  led  by  the  pa^ty  was  established.  And  during  the  past  30 
years,  Industrial  and  agricultural  production  and  scientific  education  all 
developed  very  quickly.  This  is  affirmative.  Now,  fixed  assets  of  the  system 
of  ownership  by  the  whole  people  have  already  reached  over  40  million  yuan,  an 
increase  of  more  than  20  times  over  that  before  liberation.  But,  we  must 
realize  that  after  liberation,  our  natlon^s  major  industries  and  scientific 
research  mainly  ^.paralleled  foreign  Imports  or  the  knowledge  was  mostly 
learned, L  Our  science  was  not  mostly  established  on  our  Industrial  foundation. 
Our  industry  was  not  developed  under  our  own  promotion  of  science  and  tech¬ 
nology.  These  two  aspects  are  unlike  those  in  foreign  nations  which  have 
been  closely  combined  for  several  hundred  years.  This  is  one  aspect. 

Second,  in  the  past,  our  economic  management  system  also  had  problems.  We 
practice  a  command-type  planned  economy  under  centralized  authority.  Tor  a 
long  time,  we  have  committed  ”leftist^’  mistakes  of  pursuing  high  accumula¬ 
tion,  high  speed,  low  gain  and  low  consumption.  We  do  not  recognize  producT" 
tlon  materials  as  commercial  commodities.  The  scope  of  commodities  has  been 
drawn  narrower  and  narrower.  The  regulatory  function  of  the  market  has  become 
Smaller  and  smaller.  We  always  fear  that  a  commercial  economy  will  develop. 
This  type  of  economic  management  system  of  ours  originated  from  two  sources : 

One  was  based  on  the  locality's  supply  system  Cat  the  time,  this  method  served 
an  active  function) ,  The  second  was  learning  the  backward  things  of  the  Soviet 
Union  of  the  1950* s.  In  this  way,  production  became  unified  procurement  and 
guaranteed  sales.  Things  were  done  according  to  the  directives  of  higher  au^ 
thorities.  We  did  not  care  about  economic  gains  and  we  did  not  pursue  product 
quality.  There  was  no  competition,  and  the  Inner  economy  lost  the  motive 
force  to  utilize  and  promote  science  and  technology,  thus,  production  tech¬ 
nology  became  stagnant . 

The  third  problem  among  the  social  causes  was  that  after  reformation  of  the 
ownership  system  of  production  materials  was  completed,  we  should  have  centered 
our  efforts  on  the  development  of  production,  but  we  did  not  do  so.  Actually, 
all  of  our  work  was  centered  around  class  struggle  and  political  movements,  and 
economic  work  was  viewed  only  from  its  political  aspect,  and  it  did  not  re¬ 
flect  the  basic  laws  of  socialist  economic  development  and  it  did  not  rely  on 
science  and  technology.  Scientific  and  technical  departments  did  not  know 
what  demands  the  economy  made  upon  science  and  technology,  and  they  did  not 
understand  clearly  that  they  should  serve  the  economy  and  how  they  should  serve 
the  economy.  In  this  way,  it  was  difficult  for  the  five  major  forces  of  our 
scientific  research  system,  the  science  academies,  the  national  defense  indus¬ 
try  system,  the  system  of  production  departments,  the  universities  and  the 
local  scientific  research  agencies  to  establish  unified  cooperation  and  coor¬ 
dination,  and  frequently,  each  carried  out  its  own  work  and  each  was  separated 
from  the  other,  .  Science  and  technology  could  not  develop  and  exert  their 
strength,  and  this  helped  the  growth  of  departmentalism  and  the  local  owner¬ 
ship  system.  The  situation  became  even  worse  during  the  ’’Cultural  _ 
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Revolution."  Some  people  even  said  tliat  "ever  since  Pangu  created  the  heavens 
and  earth,  we  plspited  the  fields  without  science."  Later,  private  ownership  of 
knowledge  was  criticized,  and  people  said  "more  knowledge  means  being  more  re^ 
actionary."  Under  this  situation,  how  could  science  and  technology  be  empha-^ 
sized?  This  is  the  social  reason. 

3.  Reasons  of  Understanding 

Originally,  natural  science  was  a  foundation  of  dialectic  materialism. 
Chalnnan  Mao  also  said  many  times,  philosophy  is  the  generalization  of  natural 
science  and  social  science.  This  shows  that  Marxists  should  enrich  and  develop 
dialectical  materialism  from  social  struggle  and  from  advances  in  natural 
science.  But,  because  the  world  communist  movement  of  the  past  was  mainly  in 
the  stage  of  seizing  political  power  and  communists  utilized  Marxism-Leninism 
mainly  in  class  struggle,  consideration  of  natural  science  was  scarce.  In  the 
history  of  the  international  communist  movement,  Engels  was  the  one  who 
studied  natural  sciences  the  most.  He  once  said;  "Like  Idealism,  materialism 
also  underwent  a  series  of  developmental  stages  and  materialism  must  change  its 
own  form  along  with  every  major  development  in  natural  science."  Lenin  also 
said;  *^terlaiism  believes  that  the  world  is  richer,  more  lively  and  more 
varied  than  what  it  appears  to  be,  because  whenever  science  develops  one  step 
further,  a  new  aspect  of  the  world  will  be  discovered."  To  protect  dialectic 
materialism,  the  question  of  the  conversion  of  elements  following  the  discovery 
of  radium  and  electrons  could  not  be  explained  by  classical  physics.  Physics 
encountered  a  crisis,  and  some  people  seized  the  opportunity  to  ad'^ocate  that 
"materials  are  destroyed."  Lenin  wrote  "Materialism  and  Emplro-criticism" 
and  summarized  some  of  the  achievements  in  natural  sciences  at  the  time.  But 
Lenin's  major  effort  was  directed  towards  leading  the  Russian  proletarian 
revolution.  He  did  not  have  more  time  to  study  all  the  developments  in  natural 
science  that  had  occurred  before  his  death.  And  at  that  time,  he  had  not  seen 
Engles '  "Dialectics  of  Nature"  (this  was  discovered  only  after  Lenin  died) . 

As  we  entered  the  period  of  socialist  development,  we  should  have  emphasized 
science  and  technology  and  the  use  of  new  achievements  in  natural  science  to 
enrich  dialectic  materialism  and  to  use  dialectic  materialism  to  guide  the 
development  of  natural  science.  But,  the  Soviet  Union  did  not  handle  the 
question  of  natural  science  well  and  it  made  mistakes,  such  as  blindly  critic¬ 
izing  Morgan's  genetics  theory,  Pauling's  resonance  theory  and  cybernetics. 
(Lisenko)  and  (Leboshlnskaya)  whom  they  supported  were  engaged  in  pseudo¬ 
sciences,  and  they  became  a  big  joke  in  the  world. 

Because  of  the  historical  and  social  reasons  mentioned  previously,  our  party 
is  unfamiliar  with  recent  and  modern  natural  science.  Since  liberation,  and 
since  the  time  when  the  socialist  reform  of  the  private  Ownership  system  of 
production  materials  was  basically  completed,  our  party  has  still  not  paid 
attention  to  using  the  new  achievements  of  current  natural  science  to  enrich 
dialectic  materialism.  Chairman  Mao  was  a  great  Marxist.  He  wrote  the  great 
works  "Problems  of  Strategy  in  China's  Revolutionary  War,"  "On  New  Democracy" 
and  "On  Protracted  War."  But  some  of  the  mistakes  in  1958  and  especially 
during  the  "Cultural  Revolution,"  such  as  the  campaign  and  the  practice  of 
"smelting  iron  in  a  big  way,"  could  not  be  understood  in  view  of  the  level  of 
modem  scientific  knowledge.  This  is  the  first  problem  in  understanding. 
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Second,  we  have  included  scientific  experiment  as  one  of  the  aspects  of  the 
Three  Great  Revolutionary  Movements.  This  saying  as  seen  today  is  also  de¬ 
batable.  Modern  science  is  the  product  of  hard  mental  labor  of  scientists 
over  a  long  period.  It  must  be  repeatedly  and  systematically  observed  and 
tested,  qualitatively  and  quantitatively  studied  from  many  aspects,  and  re¬ 
peatedly  proven  and  examined  before  it  can  develop.  It  is  not  something  that 
many  people  can  rush  over  and  develop  a  truth  about.  Without  long  periods  of 
specialized  research  by  scientists,  there  will  not  be  any  modem  science.  Of 
course,  this  does  not  mean  that  organized  collective  research  under  an  aca-^ 
demlc  leader  is  not  needed.  ,  Neither  does  this  mean  opposing  the  mass  line  in 
scientific  research.  ,  It  is  a  belief  that  we  cannot  use  the  method  of  mass 
movement  to  carry  out  scientific  research.  Our  cadres  have  had  the  experience 
of  fighting  to  reduce  rent  for  land  and  interest  on  loans,  fighting  for  land 
reform,  resisting  the  United  States  and  assisting  Korea,  carrying  out  the 
patriotic  health  campaign,  and  they  easily  accept  the  use  of  the  methods  of 
mass  movements  in  scientific  research.  But  the  results  of  this  method  are 
not  good.  For  example,  when  the  comrades  of  the  leadership  at  each  level  en¬ 
gage  in  experimental  fields  for  planting,  strictly  speaking,  they  are  not  en¬ 
gaged  in  modern  scientific  experiments.  Where  is  the  design  of  the  experiment? 
What  problems  are  to  be  tested  arid  proven?  What  ate  the  results?  These  are 
all  difficult  to  say.  ^'Taking  food  grains  as  the  key  link”  and  ’’the  eight 
point  character  for  agriculture”  all  lack  precise  scientific  concepts.  Up 
to  what  level  do  we  Consider  it  a  ”key  link?”  Nobody  can  explain  it  clearly, 
and  as  a  result,  serious  problems  raise  in  practice.  Some  people  have  made  up 
their  own  saying:  "When  taking  food  grains  as  the  key  link  and  blindly  ter. 
claiming  land,  when  agriculture,  forestry,  livestock  production  and  sideline 
production  use  up  all  the  land,  soil  erosion  occurs,  and  drought  and  flooding 
occur  frequently." 


The  above  situation  shows  that  we  do  not  understand  the  characteristics  of 
modem  science  and  technology.  Although  the  original  Intension  of  many  com¬ 
rades  were  good  and  they  wanted  to  quickly  push  China's  economy  forward,  but 
because  these  Ideas  and  methods  were  not  suited  to  modem  science,  as  a  result, 
haste  made  waste,  and  China's  economic  development  was  delayed.^  This  situation 
has  not  been  completely  solved  yet.  Some  of  us  do  not  have  a  high  regard  for 
experts  and  talented  people.  Some  experts  work  at  jobs  they  are  not  trained 
for,  and  they  are  not  released  even  when  units  that  can  utilize  them  want  them. 
Whenever  someone  proposes  to  establish  a  research  institute,  he  wants  3G0  or 
500  people.  He  does  not  understand  that  a  research  agency  does  not  care  how 
many  hundred  people  it  has,  what  matters  is  whether  it  has  any  high  caliber 
scientists.  Achievements  cannot  be  made  simply  because  there  are  many  people. 

All  of  these  historical  and  social  reasons  and  factors  in  understanding  have 
caused  our  cadres  to  have  an  insufficient  understanding  of  the  importance  of 
science  and  technology.  Therefore,  our  task  is  to  learn  recent  and  modern 
scientific  knowledge  of  the  world  well  and  inherit  all  scientific  culture 
and  spiritual  wealth  created  by  mankind..  We  are  a  socialist  nation.  _W^ have 
^his  condition  and  we  have  this  need.  The  foreign  capitalist  class  has 
grasped  production  and  exchanged  it  for  profit. 
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To  achieve  this  goal,  foreign  capitalists  have  continued  to  reform  production 
relations  and  social  relations  on  the  one  hand,  and  on  the  other  hand,  they 
have  developed  science  and  technology.  Similarly,  we  should  also  pay  at¬ 
tention  to  economic  gain  on  the  one  hand  and  reform  our  production  relations 
and  social  relations  to  meet  the  material,  cultural  and  living  needs  of  the 
people,  Dn  the  other  hand,  we  must  develop  science  and  technology,  and  we 
must  study  natural  science  well,  enrich  dialectic  materialism  and  use  it  to 
guide  the  building  of  the  four  modernizations. 

Although  we  are  far  behind  foreign  nations  in  science  and  technology  and 
material  production  at  present,  and  our  understanding  of  the  Importance  of 
science  and  technology  is  still  not  sufficient,  we  must  not  improperly  belittle 
ourselves  and  we  must  not  give  up.  We  are  the  rising  sun.  Although  we  have 
suffered  great  reverses,  the  future  is  bright.  We  also  suffered  reverses  in 
the  democratic  revolution.  We  carried  out  a  revolution  in  such  a  large  nation 
in  the  East,  we  took  the  farmers  as  the  main  body  of  people  and  the  semifeudal 
and  semicolonial  production  relations  as  the  target  of  the  revolution. 
Marxlsm-^Lenlnism  did  not  even  tell  us  how  to  do  it.  We  explored  independently, 
and  naturally  we  encountered  a  lot  of  setbacks.  Chairman  Mao  creatively  solved 
this  problem  only  later.  Now,  the  same  problems  are  'being  encountered  in 
national  buildup.  As  long  as  we  conscientiously  summarize  the  experience,  we 
will  continue  to  advance.  Today,  we  examine  our  deficient  understanding  of 
the  importance  of  science  and  technology  because  we  still  have  confidence  to 
march  forward, 

(II)  The  Question  of  the  Guiding  Principles  To  Develop  Science  and  Technology 

To  develop  science  and  technology,  cadres  at  each  level  should  Improve  their 
understanding  of  the  importance  of  science  and  technology,  but  there  is  still 
another  important  question.  That  is,  there  must  be  a  set  of  correct  guiding 
principles  and  policies  that  suit  our  nation^s  situation.  If  this  problem 
is  not  solved,  our  nation^ s  science  and  technology  will  still  be  unable  to 
develop.  The  most  outstanding  aspect  of  this  problem  is  the  question  of  com¬ 
bining  science  and  technology  and  the  economy.  The  actual  function  of  science 
and  technology  to  promote  production  is  also  not  obvious.  From  top  to  bottom, 
we  do  not  feel  that  science  and  technology  are  a  productive  force.  Of  course 
we  have  some  endeavors  that  have  been  done  well.  The  more  outstanding  achieve- 
ments  have  been  the  atom  bomb,  hydrogen  bomb  and  satellite).  In  this  question, 
the  target  is  clearer.  The  National  Defense  Science  Committee  is  better  organ¬ 
ized.  Our  Academy  of  Sciences  has  also  participated  and  has  done  a  lot  of  work. 
But  generally  speaking,  some  questions  on  the  scientific  and  technical  battle^^ 
front  in  the  past  have  not  been  clear  enough.  Recently,  several  situations 
favorable  to  this  combination  have  emerged: 

One  is  that  the  reform  of  the  economic  system  has  begun  to  require  science  and 
technology,  especially  in  the  farm  villages.  We  can  say  that  now,  our  agrit" 
cultural  production  has  realized  a  major  breakthrough.  In  the  past,  produc¬ 
tion  relations  have  always  walked  ahead  of  procutive  forces,  ^^everyone  was 
eating  from  the  big  pot,*'*  *'*everyone  wants  to  work  but  not  everyone  who 
attends  does  any  work,  This  cannot  mobilize  the  productive  enthusiasm  q£  the 
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farmers,  After  the  Third  Plentm,  procurement  prices  of  a,gricultural  products 
were  raised,  market  trading  In  the  farm  villages  revived,  emphasis  was  placed 
on  expanding  the  autonomy  of  production  brigades,  and  measures  were  suited  to 
local  circumstances  to  engage  in  diversification.  Especially  since  last  year, 
gradual  popularization  of  various  forms  of  the  responsibility  system  of 
specialized  work  contract,  linking  production  with  remuneration  and  contract¬ 
ing  work  to  the  families,  contracting  work  to  the  laborers  has  begun.  Each 
year,  over  10  million  tons  of  food  grains  are  Imported,  enabling  the  farm 
villages  to  rest  and  build  up  their  strength.  This  series  of  measures  have 
caused  a  great  change  in  our  farm  village  work.  The  productive  enthusiasm  of 
farmers^  has  been  mobilized.  Thus,  the  '^relcomed  situation  of  farmers  wanting 
science  and  technology  has  emerged.  The  enthusiasm  of  farmers  in  learning 
science  and  technology  has  Increased,  Some  old  ladies  in  Shandong  even  ride 
horse  carts  to  learn  techniques  of  planting  cotton,  A  manager  of  a  seed  company 
in  Guizhou  who  was  a  imiversity  graduate  from  the  agricultural  science 
academy  said  that  v^enever  he  goes  into  the  villages ,  he  is  surrounded  by 
farmers  asking  about  this  and  asking  about  that,'  Whatever  they  said  they  did 
accordingly,  and  they  realized  bumper  harvests.  They  happily  Invited  us  to 
have  a  feast  to  celebrate ' the  harvest,  Mien  this  was  reported  to  the  higher 
authorities,  starting  from  the  party  Central  Committee,  everyone  liked  to 
listen  to  scieritists.  Recently,  Comrade  Shishan  1^258  1472]  of  the  Chinese 
Academy  of  Sciences  •wrote  an  article  which  said  that  farm  village  work  has 
broken  through  10  restrictions,  "Taking  food  grains  as  the  key  link"  need 
not  be  mentioned  anymore.  There  is  a  researcher  named  Comrade  Hou  Xue3m 
[0186  1331  3558),  who  wrote  an  article  in  the  RENMIN  RIBAO  and  talked  about 
■  the  problem  of  feeding  a  population  of  1  billion.  He  advocated  macrocosmic 
food  grains  and  macroagriculture.  Macrocosmic  food  grains  means  that  food 
grains  should  not  be  limited  to  wheat,  rice,  com,  but  the  staple  must  be  ex¬ 
panded  to  include  the  eating  of  meat  and  woody  plants  such  as  chestnuts,  wal¬ 
nuts  and  papayas,.  Macroagriculture  means  that  besides  planting,  there  should 
also  be  agriculture,  forestry,  livestock  production,  sideline  production, 
fishery,  and  insect  culture  such  as  sericulture,  beekeeping  and  microorganic 
cultures,  etc.  The  comrades  of  the  Central  Committee  liked  the  articles  : 

written  by  Comrades  Shi  and  Hou.  Recently,  the  Central  Committee  made  a.- 
resolution  conceraing  agriculture.  It  emphasized  suiting  measures  to  local 
circumstances,  diversification,  fine  plowing  and  fine  piJtanting,  and  it  in¬ 
cluded  seven  opinions  by  scientists.  The  Central.  Committee  believed  that  they 
Should  be  listened  to  and  followed.  Now,  agricultural  policies  have  begun  to 
progress  on.’  cohrse.  This  is  a' new  situation. 

Another  situation  is  the  establishment  of  the  new  5-year  plan.  In  the  past,  we 
seldom  considered  the  factors  of  science  and  technology .  We  only  drew  up 
economic  plans  and  we' did  not  mention  science  and  technology ,  and  we  did  not 
mention  the  needs  of  social  development  (what  are  the  needs  for  food,  for 
clothing,  for  housing,  'for  daily  commodities,  for  transportation  during  this  ^ 
period,  how  many  schools,  hospitals,  movie  houses,  broadcasting  stations,  etc.,, 
must  be  developed).  Therefore,  last  year,  in  drawing  up  the  "5-year  plan"  and 
the  "10-year  forecasts,"  Comrade  Xiaoping i  based  on  the  experience  Of  foreign 
nations,  proposed  that  our  plans  should  be  a  three— in— one  development  of 
science  and  technology,  economy,  and  society.  One  of  ■my  feelings  is  that  we 
can  start  out  from  the  needs  of  social  development  to  determine  the  economic 
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plan  accordingly  to  guarantee  the  realization  of  social  development  plans. 

Then,  vre  can  estahlish  plans  for  science  and  technology  according  to  the 
economic  plan  to  guarantee  its  realization.  There  is  another  way,  >which  is 
to  begin  from  science  and  technology.  First  we  should  find  out  which  natural 
productive  forces  can  be  developed  by  science  and  technology  in  10  years  or 
20  years  Csuch  as  petroleum,  coal,  hydraulic  power,  land  resources)  and  to 
what  degree,  then  we  can  determine  the  economic  plan  and  finally  draw  up  a 
plan  for  social  development.  The  Soviet  Union  followed  the  latter  way.  If 
we  use  both  of  these  methods  and  combine  them  together,  I  believe  this  will 
be  a  major  breakthrough  in  our  planning  work.  Including  our  plans  for 
science  and  technology  in  the  entire  plan  by  these  methods  would  fundamentally 
guarantee  the  development  of  the  function  of  science  and  technology  and  this 
will  be  a  big  step  forward. 

Recently,  the  Central  Committee  proposed  further  that  science  and  technology, 
the  economy  and  society  must  develop  in  a  coordinated  manner.  This  is  the 
fundamental  guiding  principle  in  developing  our  nation’s  science  and  technol¬ 
ogy.  The  proposal  of  this  guiding  principle  means  that  our  nation’s  science 
and  technology  has  entered  a  new  era.  If  we  can  conscientiously  implement 
this  guiding  principle ,  our  science  and  technology  will  change  fundamentally. 

Our  economic  development  and  social  development  will  also  undergo  a  great 
change.  We  must  have  a  sufficient  understanding  of  the  important  signifi¬ 
cance  of  this  guiding  principle.  Not  long  ago,  the  Central  Committee  Secre¬ 
tariat  heard  the  reports  by  the  Chinese  Acadenq?  of  Sciences  and  the  State 
Scientific  and  Technological  Commission  and  approved  the  two  "general  report 
and  guidelines"  they  proposed.  The  Central  Committee  Secretariat  also  ap¬ 
proved  the  basic  guiding  principle  for  the  development  of  science  and  technol¬ 
ogy  proposed  by  the  State  Scientific  and  Technological  Commission;  First, 
science  and  technology  and  the  economy  and  society  should  develop  in  a  co¬ 
ordinated  manner,  and  the  promotion  of  economic  development  should  be  the 
foremost  task.  Second,  emphasis  should  be  on  strengthening  the  study  of 
production  technology,  technologies  should  be  accurately  selected,  and  a 
rational  technological  structure  should  be  formed.  Third,  development  and 
popularization  of  the  technological  processes  in  factories  and  mines  should  be 
strengthened.  Fourth,  basic  research  must  also  develop  gradually  on  the 
basis  of  maintaining  a  stable  foundation.  Fifth,  ^.earning,  digestion  and 
absorption  of  foreign  scientific  and  technological  achievements  should  be 
important  ways  to  develop  our  nation’s  science  and  technology.  According  to 
the  guiding  principles  approved  by  the  Central  Committee,  I  feel  that  in  execu¬ 
tion,  attention  should  be  paid  to  the  following  problems; 

First,  on  the  entire  battlefront  of  science  and  technology,  we  must  pay  special 
attention  not  to  spend  all  our  efforts  in  pioneering  sciences.  We  must  pay 
attention  to  those  broad,  abundant  and  frequently  encountered  problems  and 
those projects  that  truly  have  economic  benefits.  We  must  not  be  in  a  situ¬ 
ation  where  we  can  develop  advanced  alloys  but  we  cannot  guarantee  the  quality 
of  ordinary  steel  materials.  Scientific  research  work  must  be  practical  and 
must  truly  pay  attention  to  economic  gain  to  serve  the  needs  of  developing 
the  economy,  to  satisfy  the  needs  of  the  material  and  cultural  life  of  the 
people.  We  must  exert  efforts  to  solve  the  problems  in  clothing,  food,  housing. 
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daily  commodities,  transportation,  in  the  development  of  education,  culture, 
sanitation,  in  resisting  natural  disasters  and  in  protecting  the  society  and 
national  security. 

Second,  we  must  pay  attention  to  selecting  the  right  technological  structure, 
and  establish  a  technological  system  that  suits  our  nation’s  situation.  If 
we  do  not  start  out  from  our  nation’s  situation  but  transplant  foreign  prac~ 
tices,  they  will  not  work.  Take  agricultural  modernization  as  an  example, 
some  comrades  who  went  to  the  United  States  to  visit  have  returned  to  advo¬ 
cate  ways  of  agricultural  modernization  according  to  the  situation  in  the 
United  States.  Pirst,  they  advocate  mechanization  and  mechanization  of  all 
operations.  The  machinery  and  equipment  of  one  farmer  in  the  United  States 
costs  $40,000  to  $50,000,  and  on  the  average,  they  outnumber  workers.  Second, 
they  advocate  specialization,  dividing  the  fields  into  corn  belts  and  wheat 
belts.  In  this  way,  airplanes  can  be  used  to  sow  and  to  spray  farm  chemi¬ 
cals.  Third,  they  advocate  socialization.  There  are  transportation  companies 
which  will  respond  after  one  phone  call.  When  a  farmer  wants  to  spray  in¬ 
secticides,  one  phone  call  will  be  sufficient  to  obtain  an  airplane  to  spray 
farm  chemicals  for  you.  Thus,  some  of  our  comrades  said,  if  China  wents  to 
realize  agricultural  modernization.  It  must  first  develop  mechanization. 
Actually,  this  view  is  not  entirely  correct.  This  is  because  there  are  dif¬ 
ferent  types  of  agricultural  modernization  in  the  world.  They  can  generally 
be  divided  into  three  types.  One  is  the  .t3rpe  used  in  nations  which  are  rela¬ 
tively  developed  industrially  and  which  have  a  lot  of  land  but  few  people  and 
insufficient  labor  forces,  such  as  the  United  States,  the  Soviet  Union,  and 
Australia. 

These  nations  mainly  rely  on  agricultural  mechanization  to  Increase  the  labor 
production  rate.  The  second  type  is  used  by  nations  with  more  people  and 
less  land,  sUch  as  Japan,  which  emphasizes  the  use  of  biochemicail  measures 
first,  i.e.,  improving  seeds  and  applying  chemical  fertilizers  with ^ the  goal 
of  increasing  unit  yield.  The  third  type  is  found  in  nations  with  insuffi¬ 
cient  cultivated  land  and  labor  forces,  such  as  Western  European  nations  like 
France  and  West  Germany  which  have  a  better  industrial  foundation.  Their  way 
is  to  develop  machinery  technology  and  biochemical  techniques  simultaneously. 
The  situation  in  each  nation  is  different  and  the  methods  used  are  different. 
What  about  us?  The  main  portion  of  our  agriculture  is  in  the  eastern  part 
and  the  central  part.  The  population  here  is  very  dense.  There  is  a  lot  of 
labor  force,  and  basically  our  agriculture  belongs  to  the  Japanese  type.  We 
just  said  that  mechanization  requires  a  lot  of  investment.  The  money  relies 
mainly  on  personal  savings  of  farmers.  Mechanized  agriculture  is  basically 
petroleum-based  agriculture.  We  cannot  afford  to  use  too  much  oil.  There- ^ 
fore,  most  of  the  regions  in  China , cannot  emphasize  mechanization  as  the  main 
effort,  thus  it  is  better  to  take  biochemical  measures  as  the  main  effort. 

Of  course,  this  does  not  mean  that  our  agriculture  does  not  need  mechaniza¬ 
tion,  it  means  that  our  agricultural  machinery  must  also  be  suited  to  local 
circumstances.  The  Chinese  Academy  of  Sciences  and  the  Heilongjiang  Pro¬ 
vincial  Committee  jointly  established  a  comprehensive  experimental  base  for 
agricultural  modernization  in  Hallun  County.  Here,  a  definite  number  of  com¬ 
bines  were  needed.  After  wheat  and  beans  ripened,  combines  must  be  used  to 
harvest  them,  otherwise,  those  left  on  the  ground  could  not  be  harvested.  The 
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second  type  of  equipment  is  hand  tractors,  Because  hand  tractors  have  many 
uses,  they  can  he  used  in  large  field  operations,  they  can  be  used  for  trans¬ 
portation  in  the  fields,  and  they  can  be  used  for  operations  in  the  drying 
yards.  The  type  of  large  American  machinery  that  is  highly  efficient  and  can 
complete  such  a  little  bit  of  farm  work  in  ho  time,  is  not  used  many  times 
a  year,  thus  such  machinery  is  not  worth  it.  In  the  United  States,  corn  fields 
cover  several  states,  the  maturation  periods  in  the  north  and  in  the  south  are 
different,  and  large  machines  can  traverse  from  south  to  north  continuously 
and  they  have  more  uses.  Our  nation  is  spotted  >^ith  small  fields.  We  plant 
flowers,  fill  and  plant  crops  together,  and  all  kinds  of  crops 'are  planted 
together.  Those  large  machines  cannot  do  the  job;  In  Industry,  our  nation 
also  has  its  characteristics.  Our  nation  has  a  large  labor  force,  wages  are 
low,  and  there' 'are  many  iiihferaploye^'  youths.  We  must  develop  more  labor  in-' 
tensive  industries,  Therefore,  in  this  sense, ^  the  technological  structure 
must  be  selected  well,  ‘  i 

Third,  the  urider standing  of  modernization  of  science  must  be  accurate. 
Modernization  of  science ^Aeans  that  We  should  research  thoqe  problems  that 
modern  science  has  not  solved,  jlheoreticai  research  shpull  be  creative. 

It  must  have  academic  value',  Cinnpletely  repenting  what  others  have  done  is 
meaningless.  We  'can  select  large  or  small  subjects',  and  achievements  can  be 
made  at  different  times.  But,  It  will  not  work  if  you  engage  in  theoretical 
research  without  creativity,  ■  First;,'  the  siibject  must  be  modernized.  In 
experimental  sCiehces,  modernization  means  that  we  Should  have  modern  exper¬ 
imental  means,  otherv^se  it  is  very  difficult  to  develop  modem  experimental 
science.  For  example,  in  high  energy  physics.  If  there  is  no  high  energy 
accelerator,  you  will  not  be  able  to  perform  experiments.  And  if  you  want  to 
study  it,  you  wili  have  to  go  to  foreign  nations  to  perform  the  ^experiments. 
Viewing  the ^present  situation,  our  academic  standard  is  not  high  in  experi¬ 
mental  sciences  but  in  those  theoretical  or  regional  sciences,  such  as  mathe¬ 
matics,  theoretical  physics,  biochemistry,  geology  and  biology.  Some  of 
them  have  reached  the  world  level,,  like  artificial  synthesis  of  insulin.  We 
also  possess  some  achievements  which  are  of  world  standard  in  regional 
sciences,  such  as  geological  mechanics  of  Li  Xiguang  [3621  0934  0342]  which 
foresaw  our  nation's  eastern  oilfields,  geochemistry  which  explained  the 
cause  and  analyzed  the  characteristics  of  the  Baotou  Iron  Mines,  where 
foreigners  cannot  catch  up  with  us.  Again  for  example,  foreigners  say  that 
there  are  only  80  species.  Our  survey  listed  more  than  400  species.  This 
is  first  hand  information  and  nobody  is  as  good  as  us.  The  Himalayas  affect 
the  weather  of  the  whole  of  Asia  and  even  the  world.  In  the  study  of  the 
Himalayas  and  the  Qinghal-Xizang  Plateau,  we  are  the  masters,  and  oUr  achieve¬ 
ments  are  authoritative. 

What  then  is  modernization  of  technology?  It  is  nothing  else  but  the  tech¬ 
nology  Which  can  realize  the  greatest  economic  gain.  It  does  not  have  to  be 
a  pioneer  technology  and  the  most  automated.  When  the  conditions  are  not 
present,  the  most  advanced  things  may  not  produce  the  best  economic  result. 

For  example,  our  nation  leads  in  the  use  of  marsh  gas  as  a  source  of  energy 
in  farm  villages.  In  the  whole  world,  there  are  two  nations  that  are  carrying 
out  such  projects  in  a  big  way,  one  is  us,  and  the  other  is  India.  It  is 
internationally:  recognized  that  India  is  behind  us.  India  is  developing  marsh 
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gas  mainly  by  relying  on  foreign  cooperation.  The  degree  of  mechanization  is 
very  high.  The  price  is  very  high  and  a  lot  of  investment  is  required.  We 
do  not  need  that  much  investment .  Our  projects  easily  produce  results  and 
they  are  commonplace.  Therefore,  technological  modernization  must  he  suited 
to  our  nation ’'s  situation  and  it  must  consider  economic  gain.  It  must  he 
based  on  our  nation ’'s  mineral  resources,  land  resources,  biological  resources, 
and  manpower  resources  to  ,  establish  our  own  technological  system. 

Fourth,  to  strengthen  technological  development  of  factories  and  mines,  there 
is  a  fundamental  concept  that  must  be  changed.  During  the  1950 *^3,  we  learned 
a  backward  concept  from  the'  Soviet  Union.  ■  We  believed'  that  the  technicians  in 
the  science  office  of  factories  belonged  to  nonproductive  pei^sonnel. .  The 
total  number  of  nonproductive  personnel  in  a  factory  cannot  surpass  18  percent, 
and  the  number  must  be  limited.  This  was  wrong,  I  went  to  visit  the  Philips 
Company  of  Holland.  Research  on  the  electron  microscope  that  they  manufacture 
began  in  1943,  Their  company  had  a  display  hall.  It  was  like  a  museum  of 
the  electron  microscope  because  it  showed  what  the  first  electron  microscope 
was  like,  how  it  was  Improved  later  and  the  electron  microscope  of  today.  Be¬ 
cause  they  have  special  personnel  conducting  systematic  research,  their 
products  are  of  the  best  quality.  Thus,  we  should  not  regard  technical  per¬ 
sonnel  as  nonproductive  personnel.  It  is. precisely  because  of  the  work  of 
these  technical  personnel  that  their  products  are  able  to  become  what  they 
are  today.  At  present,  the  general  trend  of  foreign  manufacturing  companies 
is  having  a  greater  and  greater  percentage  of  technical  personnel.  Their 
production  is  developing  more  and  more.  We  regard  technical  personnel  as 
people  not  engaged  in  production.  This  violates  facts  and  also  limits  the 
development  of  technology  and  production  of  factories  and  mines.  This  back¬ 
ward  concept  must  be  changed.  The  percentage  of  our  technical  personnel 
should  gradually  increase . 

Fifth,  there  must  be  an  overall  understanding  of  the  function  of  basic  re¬ 
search,  Some  people  believe  basic  scientific  research  mainly  serves  a 
function  of  scientific  preparation  Cafter  completing  research,  the  results 
can  be  applied  in  production  when  necessary) .  This  statement  is  correct  but 
not  sufficient.  The  so-called  preparatory  function  has  many  meanings.  One 
is  that  there  must  be  a  group  of  scientists  with  a  relatively  high  academic 
caliber,, and  when  necessary,  they  can  join  in  researching  major  scientific 
and  technical  problems.  For  example,  some  of  our  scientists  who  studied  ele¬ 
mentary  particles  later  wanted  to  develop  the  atomic  bomb,  thus  these  people 
were  strategically  transferred.  Without  such  a  theoretical  team  as  reserve, 
the  atomic  bomb  would  not  have  been  developed.  The  second  is  that  certain 
academic  fields  must  have  basic  research,  and  a  definite  standard  must  be 
achieved,  thus  when  a  major  practical  problem  has  to  be  solved,  such  research¬ 
ers  can  provide  advice  and  suggestions.  But  this  preparatory  function  refers 
mainly  to  a  service  that  will  be  performed  starting  from  tomorrow.  But  basic 
research  not  only  serves  tomorrow,  it  also  serves  today.  There  are  also  two 
major  functions.  One  is  that  it  can  improve  the  standard  of  our  higher  edu¬ 
cation  and  the  theoretical  standard  of  our  scientific  and  technological 
circles.  When  the  entire  academic  level  is  elevated,  the  understanding  of 
problems  and  the  views  of  problems  will  not  be  the  same,  and  instruction  will 
be  better.  Now  we  are  training  graduate  students.  We  must  gradually  train 
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masters  and  Ph.D^s,  Only  by  developing  basic  research  in  a  big  way  and  by 
elevating  our  nation academic  caliber  can  we  train  high  quality  scientific 
talent.  The  second  is  that  some  results  of  modem  basic  research  can  quickly 
be  assigned  to  produce  new  technologies  and  they  can  be  applied  immediately , 
such  as  genetic  engineering.  Therefore,  it  is  not  enough  to  say  only  that 
basic  research  can  serve  a  function  of  scientific  preparation.  This  belittles 
its  function.  The  function  of  basic  research  must  be  sufficiently  understood. 

Sixth,  we  must  change  the  attitude  of  emphasizing  the  purchase  of  whole  sets 
Of  equipment  and  neglecting  the  purchase  of  patents.  How  to  take  over  other 
people's  technology  should  be  our  goal.  We  should  import  sample  machines  and 
imitate  them  by  manufacturing  them,  or  purchase  technological  patents  and 
digest  and  absorb  them  so  that  they  will  become  a  component  of  our  tech¬ 
nological  system.  Foreign  patents  are  usually  for  several  years.  After 
these  several  years,  the  patents  are  no  longer  exclusive,  and  everyone  can 
use  it.  There  was  a  period  which  we  did  not  know  and  we  paid  for  it  without 
realizing  it .  These  were  all  cases  of  being  cheated . 

Also,  after  introducing  patents,  we  must  also  provide  funds  to  create  condi¬ 
tions  so  that  the  patents  can  serve  their  purpose.  We  also  must  have  matched 
facilities.  Take  Japan  as  an  example.  ’Froinl955  to  1958,  it  spent  $15  bil¬ 
lion  buying  foreign  patents.  To  use  and  digest  these  patents,  Japan  spent 
another  $50  billion,  but  the  result  was  a  saving  of  money  and  time.  If  Japan 
relied  completely  on  its  own  efforts  to  develop  such  patents,  it  would  have 
spent  $150  billion  and  10  years  time,  but  the  total  purchasing  cost  was  only 
$65  billion  and  the  patents  were  bbtalned  within  the  year.  Therefore ,  the 
Japanese  are  still  smart.  What  does  this  Illustrate?  This  means  that  t/hen 
we  can  afford  to  buy  the  horse,  we  must  also  be  able  to  fit  the  saddle.  Only 
■in  this  way  can  we  develop  the  function  of  imports. 

Also,  imported  technology  must  be  matched  with  our  own  research  and  develop¬ 
ment.  Otherwise,  foreigners  will  block  us  in  certain  key  technologies,  such 
as  large-scale  integrated  circuits.  When  our  4K  level  integrated  circuits 
had  not  reached  the  acceptable  standard,  foreigners  would  not  sell  us  4K 
equipment.  When  they  heard  that  the  Chinese  Academy  of  Sciences  made  a  break¬ 
through  in  4K,  they  were  willing  to  sell  us  low  grade  chips  and  equipment. 
Because  we  did  not  develop  an  acceptable  magnetic  disc  which  is  the  key 
peripheral  equipment  of  computers,  we  asked  a  relatively  friendly  foreigner 
to  sell  us  the  patent  but  he  refused.  Therefore,  everything  must  be  done  by 
relying  on  our  own  abilities.  Without  abilities,  others  will  take  advantage 
of  you. 

■  /  ■  '  ■  '  ,  ■  '  ' 

The  guiding  principle  of  developing  science  and  technology  is  already  clear, 

but  to  implement  this  guiding  principle,  there  is  still  a  lot  of  work  to  be 
done.  For  example j  we  must  draw  up  the  5-year  national  economic  plan  and  the 
annual  plans  which  combine  science  and  technology  and  economic  and  social  de¬ 
velopment.  We  must  reform  the  scientific  research  system.  The  distribution 
and  utilization  of  scientific  research  funds  must  be  more  suited  to  the  imple¬ 
mentation  of  these  policies.  There  must  also  be  corresponding  measures  for 
cooperation  in  scientific  research  and  academic  exchange.  We  must  adhere  to 


-  Ill  - 


scientific  ethics,  establish  a  good  academic  environment,  and  the  party  should 
strengthen  and  Improve  its  leadership  of  science. 

There  is  another  thing  that  is  very  important.  This  is  to  absorb  scientists 
qnd  let  them  participate  in  leadership  work.  Recently,  the  State  Council  de¬ 
cided  to  establish  a  center  for  the  economy  of  technology.  Special  research 
agencies  involved  in  the  economy  of  technology  are  coordinated  through  this 
center  to  help  the  premier  study  related  questions  and  to  provide  advice  and 
opinions.  This  center  consists  of  three  groups  of  people;  those  who  under¬ 
stand  technology,,  those  who  understand  economics,  and  those  who  understand 
systems  science  and  management.  It  seems  that  with  such  a  scientific  and 
technical  center  beside  the  premier,  science  and  technology  have  entered  the 
seat  of  government.  A  province  should  also  do  this;  science  and  technology 
should  also  enter  the  provincial  office  building. 

Absorbing  scientific  and  technical  personnel  to  participate  in  party  adminis¬ 
tration  at  each  level  will  not  present  any  difficulty  in  leading  production, 
but  will  produce  practical  results.  Comrade  Wanli  was  the  earliest  one  to  use 
scientists.  A  professor  of  the  China  Science  and  Technology  University  served 
as  assistant  governor  of  Anhui  Province.  He  was  connected  to  the  scientific 
circles.  He  could  go  to  Beijing  to  contact  many  scientists.  Anhui  Province 
also  has  a  branch  of  the  Academy  of  Sciences  and  a  science  and  technology 
university.  This  mobilized  many  scientists  to  propose  ideas  for  Anhui;  The 
Anhui  Provincial  Committee  Invited  a  group  of  Beijing  scientists  to  come  to 
Anhui  to  survey  the  Shipihang  irrigation  area  under  Dabieshan.  They  also 
surveyed  the  northern  part  of  Anhui  and  they  proposed  very  good  suggestions. 
Besides  the  central  government  and  the  province,  there  are  also  counties. 
Science  and.  technology  should  also  enter  Country  government  offices.  Guyuan 
County  under  Liupanshan  is  a  very  poor  place.  The  Chinese  Academy  of  Sciences 
and  the  party  committee  of  the  Ningxia  Autonomous  Region  cooperated  and  they 
wanted  to  help  this  county  turn  its  economy  around.  The  county  committee  in¬ 
vited  a  party  member  and  deputy  director  of  the  Northwest  Water  and  Soil 
Preservation  Institute  of  the  Chinese  Academy  of  Sciences  to  serve  as  the 
deputy  secretary  of  the  county  committee.  This  is  a  very  good  thing.  The 
whole  nation  has  more  than  2,000  counties.  Every  factory  has  a  chief  engi¬ 
neer.  Why  can't  the  counties  establish  a  chief  agricultural  engineer? 

Comrades,  in  the  Romance  of  the  Three  Kingdoms,  the  chapter  on  matching  wits 
to  establish  the  three  kingdoms  is  very  famous.  Liu  Bei  visited  the  hut  of 
Zhuge  Liang  three  times  and  Zhuge  Liang  lectured  Liu  Bei.  The  speech  became 
the  strategic  foundation  of  Liu  Bei' s  endeavors  to  found  a  kingdom.  I  regard 
the  intellectuals  of  present-day  scientific  knowledge  (natural  sciences  and 
social  sciences)  as  the  collective  Zhuge  Liang  of  our  Party  and  nation.  They 
hold  the  knowledge  of  modern  science  and  we  want  to  use  them.  Modernization 
without  modem  science  and  technology  will  not  work.  Some  comrades  said, 
China's  scientists  had  never  held  power  and  it  is  feared  that  they  will  not 
exercise  power  well.  Not  having  held  power  does  not  matter,  it  can  be 
learned.  Also,  among  the  experts,  there  are  many  who  have  scientific  and 
technical  knowledge  and  who  have  organizational  talent.  Of  course,  scientists 
also  have  their  shortcomings.  Modern  science  is  finely  divided  and  knowledge 
is  specialized.  But  when  you  place  him  at  a  reasonable  post:,  he  can  join  more 
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scientists  to  draw  up  plans  and  policies.  Also,  he  has  the  basic  knowledge 
of  science  and  he  has  received  basic  training  in  Science.  TVhen  he  encounters 
a  problem,  he  will  not  act  contrary  to  the  common  sense  of  science.  The 
popularization  of  a  new  technology  and;  a  new  product  will  also  be  feasily 
understood  and  supported.  The  new  product  will  not  go  astray,  it  will  not  be 
refused  emd  unaccepted.  Is  there  any  danger  in  employing  scientists  by  the 
party  administration  at  each  level?  I  see  ho  danger.  After  many  years  of 
political  campaigns,  especially  during  the  10  years  of  civil  strife,  many 
scientists  and  our  cadres  were  criticized  and  struggled  against,  and  all  have 
become  friends  in  hard  times.  Also,  China^s  Intellectuals  have  a  good  tradi¬ 
tion  which  is  the  tradition  of  Lu  Xun,  Guo  Moruo  and  Li  Siguang,  ’’willing  to 
bow  their  heads  to  be  servants"!  Also,  Intellectuals  are  a  part  of  the  class 
of  workers,  and  they  are  the  forces  which  our  party  relies  upon.  Why  can’t 
we  use  them?  Therefore,  we  must  absorb  some  scientists  to  participate  in 
party  administration  to  lead  production. 
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REMTIONSHIP  OF  MACROSCOPIC,  MICROSCOPIC  RESEARCH  PROJECTS  DESCRIBED 

Beijing  KEYAN  GDANLI  [SCIENCE  RESEARCH  MANAGEMENT]  In  Chinese  No  1,  Jan  82 
pp  8-13 

/ 

[Article  by  Hu  Junqing  [0702  0193  0165]  of  the  General  Rear  Services  Department 
of  People's  Liberation  Army:  "On  the  Systematic  Structure  and  Systematic  Bal¬ 
ance  of  Macroscopic  Scientific  Research  Projects"] 

[Text]  Macroscopic  scientific  research  projects  refer  to  research  rprojects 
of  the  state,  department  or  region,  microscopic  projects  are  research  projects 
of  an  Individual  unit,  professor  or  program.  They  represent  respectively  the 
\^ole  and  the  components  of  scientific  and  technological  research,  they  dif¬ 
fer  from  each  other  and  yet  they  are  closely  related. 

Because  China  is  a  socialist  country  and  because  the  organization  of  modern 
science  and  technology  has  entered  an  age  of  unified  coordination  and  organi¬ 
zation  by  the  state;  also  due  to  the  large-scale  and  the  complex  and  inte¬ 
grated  nature  of  science  and  technology,  microscopic  research  pr$j.ects  should 
be  Integrated  into  macroscopic  research  projects  In  one  way  or  another.  The 
socialist  system  makes  the  fundamental  interests  of  the  two  types  of  research 
projects  in  China  consistent,  but  there  are  also  some  conflicts.  Under  normal 
circumstances  and  especially  in  today's  readjustment  period,  "microscopic" 
should  serve  "macroscopic"  and  "macroscopic"  should  play  a  guiding  role  to 
"microscopic'.'"  The  enhancement  of  macroscopic  project  study  is  therefore 
highly  significant  tn  making  scientific  research  policy  and  is  a  major  task 
before  us. 

A  macroscopic  research  project  is  a  structured  artificial  system  consisting 
of  many  elements.  When  we  study  a  macroscopic  project  we  should  first  investi¬ 
gate  what  levels  and  elements  are  in  the  system  and  how  the  elements  are  con¬ 
nected  and  related  and  what  is  the  quantitative  relation  between  the  elements 
which  when  combined  form  an  organic  system.  We  should  also  study  the  effect 
of  this  quantitative  relationship  on  the  overall  efficiency  and  't^at  relative 
ratio  would  optimize  the  system  efficiency.  Here  the  overall  efficiency  re¬ 
fers  to  the  quantity  and  quality  of  research  results  and  talent  expended  by 
the  state,  the  department  and  the  region  which  eventually  will  show  up  as  an 
import  on  the  economy  and  society  and  the  degree  to  which  a  predetermined  goal 
is  achieved. 
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Using  system  theory  we  shall  first  analyze  the  system  structure  of  macro¬ 
scopic  research  projects  In  the  space  below.  Then,  based  on  the  system 
structure,  we  propose  the  viewpoint  of  equilibrium  in  four  systems;  namely, 
equilibrium  between  research  task  and  social  need,  equilibrium  of  the  internal 
structure  of  scientific  research,  equilibrium  of  investment  structure  and  the 
optimization  of  overall  efficiency,  as  the  basic  requirements  in  formulating 
macroscopic  research  projects. 

I.  System  Structure  of  Macroscopic  Research  Projects 

To  study  the  structure  of  a  macroscopic  research  project  we  must  dissect  the 
system.  Only  in  such  a  dissection  can  we  recognize  the  component  elements  of 
the  system  and  then  proceed  to  study  the  correlation  and  relative  ratio  of 
these  elements.  After  that,  we  can  integrate,  investigate  and  assess  the  over¬ 
all  effects  of  the  system.  The  key  question  here  is  a  proper  dissection,  with¬ 
out  a  proper  dissection,  scientific  classification  and  correct  understanding  of 
the  system  will  not  be  possible,  not  to  mention  neither  will  an  in-depth  study 
and  overall  optimization. 

To  begin  dissecting  a  macroscopic  research  project,  one  should  start  with  an 
analysis  of  the  factors  affecting  the  development  of  science  and  technology. 
Because  the  essence  of  studying  a  research  project  is  to  identify  these  fac¬ 
tors  accurately,  formulating  a  research  project  amounts  to  understanding  and 
treating  the  relationship  among  these  factors  properly.  The  development  of 
science  and  technology  is  determined  largely  by  three  factors;  the  first  one 
is  society's  need.  Engels  once  said:  "From  the  very  beginning  the  generation 
and  development  of  science  is  determined  by  production."  Science  and  tech¬ 
nology  originate  from  production  and  social  need,  and  end  in  production  and 
social  need.  Society's  need  is  a  great  driving  force  for  science  and  tech¬ 
nology  development,  and  society's  need  is  the  mother  of  scientific  invention. 
Research  projects  should  therefore  meet  society's  needs.  The  second  factor  is 
the  internal  structure  and  law  of  evolution  of  scientific  and  technological  de¬ 
velopment.  A  definitive  rule  governs  when  a  breakthrough  occurs  and  in  what 
field,  when  science  transforms  into  technology  and  technology  transforms  into 
productive  force,  this  rule  is  the  internal  logic  of  science  and  technology. 
Because  in  different  countries  and  regions  and  in  different  periods  of  time  the 
specific  conditions  and  the  degree  of  scientific  and  technological  maturity  are 
not  the  same,  the  probability  of  achieving  research  results  is  also  different. 
Research  projects  should  therefore  match  the  evolution  of  science  and  tech¬ 
nology.  It  should  also  be  pointed  out  that  the  two  above  factors  are  related. 
Soviet  scientists  proposed  a  theory  that  social  needs  and  science  development 
meet  at  a  point  of  intersection.  Results  and  breakthroughs  are  most  likely  at 
this  intersection  point.  It  is  tterefore  very  important  that  research  projects 
should  not  only  satisfy  society's  need  but  also  satisfy  the  need  of  scientific 
and  technological  development  itself  and  the  two  needs  should  be  reconciled. 

The  third  factor  is  the  scientific  ability  of  the  society.  Scientific  ability 
is  the  ability  of  a  nation,  a  region  or  a  department  to  develop  science  and 
technology  and  it  is  also  the  material  basis  for  scientific  and  technological 
progress.  Undoubtedly,  research  projects  should  be  compatible  with  the  scien¬ 
tific  ability. 
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Based  on  the  analysis  above,  a  macroscopic  research  project  may  be  divided  into 
three  essential  elements:  social  need,  scientific  classification  and  scien¬ 
tific  ability,  and  each  element  can  be  further  divided  into  various  levels. 
These  three  elements  constitute  the  three  dimensions  of  the  system  structure, 
namely,  the  utility  dimension,  the  logic  dimension  and  the  investment  dimen¬ 
sion,  as  shown  in  the  figure  below.  We  now  discuss  each  dimension  separately. 
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1.  Utility  Dimension  (Social  Needs) 

In  the  utility  dimension,  the  utility  classification  of  research  is  made  based 
on  social  needs.  We  may  use  the  industrial  classification  in  the  Chinese 
economic  structure  as  a  guide  in  making  the  division  conducive  to  the  imple¬ 
mentation  of  the  policy  of  science  and  technology  serving  the  national  economic 
and  defense  construction. 


There  are  different  divisions  in  industrial  structure  Including  the  "two  de¬ 
partment  division,"  the  "three  Industry  division"  and  the  "agriculture,  light 
and  heavy  Industry  division."  The  last  method  of  division  is  more  compatible 
with  the  current  situation  and  actual  needs  of  China.  The  utility  classifica¬ 
tion  can  therefore  include  agriculture  research,  light  industry  research,  heavy 
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Industry  research,  telecommunication  research,  medicine  and  health  research, 
defense  research  and  knowledge  development  (without  specific  utility).  Under 
these  divisions,  there  could  also  be  various  levels;  for  example,  in  heavy 
Industry  research  there  could  be  metallurgical  Industry  research,  mechanical 
Industry  research,  petroleum  Industry  research,  and  so  on.  Defense  research 
can  be  further  divided  into  strategic  weapons  research,  conventional  weapons 
research  and  the  latter  can  also  be  divided  into  aviation  research,  ship  re¬ 
search,  light  weapons  research,  rear  service  equipment  research  and  so  on. 
Defense  research  can  also  be  divided  according  to  the  armed  services.  On  which 
level  the  divisions  should  be  made  depends  on  the  scope  of  the  research  project; 
for  instance,  in  a  national  research  project  the  first  level  must  be  used 
(agriculture,  light  Industry,  heavy  Industry,  telecommunication,  medicine  and 
health,  defense  and  knowledge  department), 

2.  Logic  Dimension  (Scientific  Research  Classification) 

Science  research  is  classified  according  to  the  internal  logic  of  science  and 
technology.  A  proper  classification  of  scientific  research  helps  to  under¬ 
stand  properly  the  status  and  role  of  various  junctions  along  the  road  of 
scientific  and  technological  development.  By  consciously  following  the  law  of 
development  of  science  and  technology,  and  making  rational  plans  which  take 
into  account  the  overall  situation,  a  normal  order  of  research  can  be  estab¬ 
lished.  By  making  the  organic  connection  of  science — technology — production, 
science  and  technology  can  be  transformed  into  a  productive  force  as  fast 
as  possible.  So  far  in  China  there  has  not  been  a  unified  method  of  classi¬ 
fication  for  science  research.  Most  people  are  inclined  to  divide  it  into 
basic  research,  applied  research  and  development  research.  Any  science  or 
technology  must  go  through  these  stages  in  its  growth  and  development,  this 
division  reflects  the  development  process  of  science  and  technology.  There¬ 
fore,  the  logic  dimension  here  is  also  the  progress  dimension,  it  onot  only 
represents  the  overall  logic  structure  of  science  and  technology  but  also 
shows  how  mature  a  certain  science  or  technology  is.  Below  the  three  major 
divisions,  there  again  can  be  different  levels.  For  example,  for  new  product 
development  in  developmental  research,  there  may  be  preliminary  Study,  pro¬ 
posal  study,  full  scale  development  (design,  prototype,  small  batch  produc¬ 
tion)  .  Opinions  on  this  division  may  vary  and  further  study  shotild  be  made. 

3.  Investment  Dimension  (Scientific  Ability) 

The  basic  components  of  scientific  ability  include  the  collective  research 
ability  of  the  scientific  rank  of  scientists  quality  of  experimental  facility, 
efficiency  of  the  library-information  system,  optimization  of  the  labor  struc¬ 
ture  in  science,  and  the  educational  level  of  the  nation  as  a  whole.  We  do 
not  Intend  to  discuss  scientific  ability  specifically;  Instead,  we  use  the 
concept  of  scientific  ability  to  study  one  elranent  in  the  system  structure  of 
a  macroscopic  research  project.  Therefore,  we  have  simplified  and  modified 
scientific  ability  and  made  it  the  investment  dimension  of  a  macroscopic  re¬ 
search  project.  This  dimension  Includes  personnel  investment  and  research 
fund  investment,  that  is,  we  have  condensed  the  material  factors  in  scien¬ 
tific  ability  into  the  research  fund .  This  dimension  can  also  be  further 
divided,  science  and  technology  personnel  can  be  divided  into  senior. 
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intermediate  and  jimior  levels  and  research  funds  can  be  divided  into  capital 
construction  fund,  equipment  fund  and  material  fund,  and  so  on. 

II,  Balance  Between  Science  Research  Task  and  Society's  Need 

The  so-called  balance  between  a  research  task  and  society's  need  means  re¬ 
search  efforts  should  meet  social  needs,  it  is  also  called  utility  structure 
balance.  The  content  can  be  divided  into  two  areas: 

1.  On  the  whole  scientific  and  technological  research  should  develop  in  co¬ 
ordination  with  the  economy  and  society. 

Economic  and  social  development  constantly  put  demands  on  science  and  technol¬ 
ogy  and  the  progress  of  science  and  technology  must  satisfy  the  needs  of  econ¬ 
omic  and  social  development  and  promote  economic  and  social  progress .  The 
role  played  by  modeim  science  and  technology  in  the  economy  and  society  is  no 
longer  limited  to  the  application  of  a  single  technological  achievement, 
science  and  technology  now  have  an  Important  Influence  on  a  macroscopic  scale 
on  a  nation's  economic  policy  and  development  strategy.  A  number  of  issues 
are  closely  related  to  the  development  of  science  and  technology,  including  the 
determination  of  a  nation's  goal  in  economic  construction,  economic  structure 
reform,  rational  layout  of  productive  force,  sensible  deployment  of  resources, 
technological  improvements  of  enterprises,  and  the  formulation  of  technological 
economic  policy.  But  for  a  long  time  science  and  technology  in  China  have  been 
disjointed  from  economy  and  social  development.  Science  and  technology  has  not 
solved  enough  major  problems  in  economic  development  and  economic  development 
has  not  relied  enough  on  science  and  technology,  each  has  made  their  own  plans 
projects  and  they  are  not  connected.  In  order  to  have  a  coordinated  de¬ 
velopment  of  science  and  technology,  economy  and  society,  the  three  must  be 
treated  as  a  trinity  and  given  overall,  balanced  and  coordinated  consideration. 
Science  research  has  a  definite  place  in  China's  socialist  construction  and  re¬ 
search  fimdlng  Investment  should  be  a  proper  percentage  of  national  gross 
product  (or  gross  production  value  of  industry  and  agriculture) .  In  developed 
capitalistic  countries,  the  national  research  Investment  is  usually  2-^3  per¬ 
cent  of  the  gross  national  product.  In  Russia  it  is  3  percent  (see  Table  1 
for  details) .  In  China  there  has  not  beema  definite  number  regarding  the 
research  Investment  percentage  of  the  gross  production  value  of  agriculture 
and  industry,  it  is  probably  less  than  1  percent.  Obviously,  science  and 
technology  in  China  is  not  at  all  compatible  with  the  economic  and  social  de¬ 
velopment.  The  Central  Committee  has  decided  to  increase  gradually  the  pro¬ 
portion  of  research  investment  during  the  national  economic  readjustment 
period,  it  is  entirely  necessary.  As  to  what  percentage  is  most  appropriate, 
further  study  and  assessment  as  to  practice  are  needed. 
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Table  1.  Research  and  development  expenditure  (1970-78)  6£  various  nations 
as  a  percentage  of  gross  national  product* 


Year 

France 

West 

Germany 

Japan 

Britain 

America 

Russia 

1970 

1.91 

2.18 

1.79 

— 

2.64 

3.23 

1971 

1.90 

2.38 

1.84 

— 

2.50 

3.29 

1972 

1.86 

2.33 

1.85 

2.06 

2.43 

3.58 

1973 

1.77 

2.32 

1.89 

— 

2.34 

3.66 

1974 

1.81 

2.26 

1.95 

— 

2.32 

3.64 

1975 

1.82 

2.39 

1.94 

2.05 

2.30 

3.69 

1976 

1.78 

2.28 

1.94 

— 

2.27 

3.55 

1977 

1.79 

2.26 

— 

— 

2.27 

3.47 

1978 

2.28 

2.25 

2.  Science  research  for  different  Applications  Should  be  coordinated  and  bal¬ 
anced  . 

In  planning  the  national  macroscopic  research  projects,  research  in  agri¬ 
culture,  light  Industry,  heavy  Industry,  telecommunication,  medicine  and 
health,  and  defense  should  be  laid  out  rationally  and  properly  proportioned 
in  an  overall  structure .  In  planning  departmental  and  regional  macroscopic 
projects,  the  structure  and  layout  of  applications  must  be  properly  solved  as 
well.  The  national  economy  stresses  the  policy  of  "agriculture,  light  indus¬ 
try  and  heavy  Industry"  [in  that  order] ,  so  the  first  priority  in  science  re¬ 
search  should  also  be  placed  on  agriculture,  followed  by  light  Industries  that 
are  labor  intensive,  require  modest  Investment  and  have  a  pronounded  effect. 
This  is  an  important  task  in  our  current  readjustment.  There  should  be  a 
proper  proportion  of  the  investments  made  on  varioiis  applied  research  and 
this  proportion  is  yet  to  be  studied  and  tested.  In  foreign  nations,  their 
investments  on  the  various  applied  areas  are  shown  in  Table  2. 


*From  "Data  Compilation  of  Foreign  Science  and  Technology  Management,"  p  60. 
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Table  2.  Percentage  distribution  of  R  and  D  expenditure  according  to  mission 
in  various  countries* 


Country 

Year 

Defense 

Space 

Energy 

Economic 

Develop¬ 

ment 

Medicine 

and 

Health 

Social 

Social 

Services 

Knowledge 

Develop¬ 

ment 

France 

1967 

35 

6 

20 

16 

1 

1 

20 

1976 

30 

5 

9 

23 

4 

2 

26 

Japan 

1965- 

1966 

3 

0.5 

3 

27 

2 

2 

63 

1974- 

1975 

2 

5 

8 

23 

3 

3 

55 

Britain 

1966- 

1967 

52 

4 

13 

14 

3 

0.5 

12 

1975- 

1976 

46 

2 

7 

20 

3 

2 

20 

America 

1966- 

1967 

49 

32 

5 

5 

6 

2 

2 

1976- 

1977 

51 

13 

9 

9 

10 

5 

4 

West 

Germany 

1971 

15 

6 

16 

13 

3 

2 

41 

1976 

12 

5 

11 

13 

3 

5 

51 

III.  Internal  Structure  Equillbrltm  of 

Science  Research 

Internal  structure  equilibrium  of  science  research,  also  known  as  logic  struc¬ 
ture  equilibrium,  refers  to  the  coordination  and  balance  of  different  researches 
on  the  logic  dimension  of  the  macroscopic  research  system.  For  research  proj¬ 
ects  on  the  national  level,  an  appropriate  and  stable  proportion  should  be 
maintained  between  basic  research,  applied  research  and  development  research 
on  the  basis  of  the  internal  rule  of  science  and  technology.  For  regional  and 
departmental  projects,  such  as  a  department  engaged  mainly  in  product  develop¬ 
ment,  there  should  be  approper  balance  of  the  four  stages  of  preliminary  re¬ 
search,  proposal  study,  full-scale  development  (design  and  prototype)  and  small 
batch  test  production.  For  basic  research,  because  it  does  not  have  clear-cut 
stages  and  its  management  is  relatively  reflexlble,  its  balance  on  the  logic 
dimension  may  be  taken  as  the  proportional  equilibrium  between  various  dis¬ 
ciplines  and  the  organic  internal  connection  between  the  disciplines  is  mani¬ 
fested  in  such  an  equilibrium. 


*From  "Data  Compilation  of  Foreign  Science  and  Technology  Management,"  pp  62- 
63.  (Except  the  United  States,  all  other  countries  Include  general  expenses 
for  universities  in  the  knowledge  development  category.) 
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When  a  nation,  a  region  or  a  department  manage^  thevarious  sectors  of  the  re¬ 
search  project  on  the  logic  dimension,  it  involves  a  coordinated  and  overall 
arrangement  of  the  short,  intermediate-  and  long-term  science  research. 

Science  and  technology  itself  is  a  knowledge  system  for  understanding  and  im¬ 
proving  nature,  therefore  a  research  project  must  be  a  dynamic  development 
process  and  there  must  be  a  certain  continuity  and  derivation.  There  should 
not  only  be  science  research  for  solving  immediate  economic  and  social  prob¬ 
lems,  there  should  also  be  medium-term  and  long-term  research  to  suit  the 
future  development  needs  of  the  society  and  the  economy.  A  complete  and  well 
coordinated  system  of  research  should  be  formed  so  that  the  enterprise  of 
science  and  technology  may  progress  continuously  and  systematically  with  fore¬ 
sight  and  without  interruption.  If  the  science  and  technology  development  of 
a  nation,  a  region  or  a  department  does  not  have  foresignt  and  reserve  and  is 
not  prepared  for  anticipated  events,  then  its  vigor  and  life  will  be  very 
limited. 

Proper  arrangement  of  various  types  of  research  and  rational  structural  layout 
of  the  projects  have  a  profound  effect  on  the  development  of  a  nation’s  indus¬ 
try,  agriculture,  science  and  technology  and  defense.  From  the  historical  ex¬ 
perience  of  some  nations,  generally  speaking  developing  nations  in  the  early 
stage  of  modernization  should  place  their  emphasis  on  applied  research  and 
development  research.  In  the  meantime,  attention  should  be  given  to  basic  re¬ 
search  as  well  and,  along  with  the  Improvement  of  the  economic  base,  basic  re¬ 
search  should  be  increased  in  proper  proportion  in  order  to  promote  the  de¬ 
velopment  of  applied  research.  Bias  against  any  one  area  would  lead  to  ad¬ 
verse  results.  In  Japan,  for  example,  emphasis  was  placed  on  applied  research 
and  development  research  in  the  early  stage  of  recovery  after  the  war,  and  its 
economy  developed  rapidly,  but  in  the  late  1950 ’s  when  its  basic  research 
should  have  been  strengthened  and  was  not  given  proper  attention,  it  Affected 
the  smooth  development  of  applied  research  to  ancertain  extent.  The  Soviet 
Union  has  traditionally  put  95  percent  of  its  scientists  on  basic  research 
and  neglected  applied  research  and  development  research,  it  was  therefore  in 
an  inferior  position  in  some  technologies.  In  the  mid-1960*s  they  realized 
their  situation  and  paid  attention  to  changing  it.  China  is  in  the  early  stage 
of  its  modernization  construction,  the  emphasis  should  no  doubt  be  placed  on 
applied  research  and  development  research.  The  weak  link  of  development  re¬ 
search  should  especially  be  strengthened.  In  the  meantime,  basic  research 
should  also  be  allotted  a  proper  proportion  of  emphasis  and  allowed  to  develop 
steadily  (expenditure  on  basic  research  in  China  today  is  approximately  5  per¬ 
cent  of  the  total  science  research  expenditure).  The  ratio  of  applied  re¬ 
search,  development  research  and  basic  research  should  be  determined  on  the 
basis  of  our  resources,  economy,  technological  force  and  needs  in  social  and 
economic  development.  But  the  prerequisite  and  today’s  urgent  task  is  first 
to  have  a  clear  understanding  of  our  present  ratio  of  the  three  sectors. 

In  order  to  learn  from  foreign  experience,  we  have  listed  below  the  Investment 
percentage  on  various  researches  in  other  countries. 
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Table  3.  Investment  percentage  on  various  researches  in  other  countries* 


Basic 

Applied 

Development 

Country 

Research 

Research 

Research 

Russia 

12.9 

60.5 

26.6 

America 

14 

22 

64 

Japan 

11 

31 

58 

Xfest  Germany 

12 

24 

64 

Britain 

12.5 

26.1 

61.4 

France 

17.5 

33.9 

48.8 

IV.  Investment  Structure  Equilibrium 

The  term  Investment  here  includes  mainly  two  areas :  research  expense  invest¬ 
ment  and  scientific  and  technological  personnel  investment  (manpower  investment 
for  short,  same  in  below).  The  balances  discussed  hbove  between  the  research 
mission  and  the  social  need  and  within  the  internal  structure  of  science  re¬ 
search  must  both  be  realized  through  the  balances  in  expense  and  manpower  in¬ 
vestments,  and  investment  balance  is  their  quantitative  representation. 

Through  expense  investment  and  manpower  Investment,  macroscopic  research 
planning  is  an  implementation  of  effective  control  and  management  of  the  re¬ 
search  mission  based  on  the  utility  classification  (representing  the  effects 
of  science  research  on  the  econon^  and  the  society)  and  the  internal  logic 
classification  (representing  the  progress  and  maturity  of  science  research) . 

It  should  further  be  explained  that  investment  balance  is  in  essence  the  macro¬ 
scopic  balance  of  research  mission  and  research  condition,  l«e.,  giving  the 
research  mission  proportional  manpower  and  expenditure  investment  according  to 
the  weight  and  urgency  displayed  on  the  utility  dimension  and  the  logic  di¬ 
mension.  The  balance  between  the  research  assignment  and  the  research  condi¬ 
tion  has  traditionally  been  the  weak  link  in  science  research  planning.  In 
the  past,  planning  was  often  just  adding  the  topics  together  and  assignment 
and  condition  were  not  balanced  (this  depends  on  the  management  system).  But 
this  balance  happens  to  be  an  Important  condition  for  a  smooth  development  of 
the  enterprise  of  science  and  technology. 

In  addition,  investment  structure  balance  has  two  more  implications,  one  is 
the  mutual  balance  between  expenditure  and  manpower  Investment  and  the  other 
is  the  internal  structure  balance  of  each.  The  mutual  balance  refers  to  the 
coordination  and  equilibrium  between  personnel  growth  and  expense  growth 


*From  "Personnel  and  Expenditure  Data  of  Russian  Research  Organizations" 
(Note:  The  division  of  development  research  is  different  in  Russia  and  in 
America.) 
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(Including  additions  of  equipments).  For  a  given  research,  the  average  amount 
of  expense  needed  per  annum  by  each  researcher  is  usually  some  reasonable 
number.  If  manpower  and  expenditure  are  not  balanced  and  anoflialous  develop¬ 
ment  takes  place  then  the  scientific  ability  cannot  be  complete  and  waste  will 
occur. 

The  interaal  structure  balance  of  research  expenditure  refers  to  the  proper 
proportion  of  various  expenditures,  including  capital  construction  expendi¬ 
ture,  equipment  and  apparatus  purchasing  expense,  material  and  supply  ex¬ 
pense,  library  and  information  expenditure  and  expenses  for  collhboration. 

If  these  expenses  are  not  in  proper  proportion,  science  research  will  suffer. 

The  internal  structure  balance  of  research  personnel  refers  to  the  rational 
structure  of  various  technological  personnel.  The  nimbers  of  senior,  inter¬ 
mediate  and  junior  researchers  are  usually  in  that  order  and  show  a  pagoda- 
t3rpe  structure.  The  ideal  ratio  of  the  number  of  doctors,  doctoral  candi¬ 
dates  and  nondegree  personnel  among  researchers  in  Soviet  colleges  and  uni¬ 
versities  is  believed  to  be  1  :  3  :  16.  There  should  also  be  a  proper  ratio 
of  researchers,  technical  staff,  support  staff  and  research  management  per¬ 
sonnel  and  this  ratio  varies  for  different  types  of  research. 

V.  Optimization  of  the  Overall  Effect 

We  take  the  view  that  macroscopic  research  planning  is  a  system  and  this  system 
is  like  a  precision  machine.  Manpower  and  expenditure  Investments  are  inputs 
in  the  system  and  research  results  and  talent  growth  and  the  effect  on  the 
economy  and  society  (collectively  known  as  research  results)  are  the  outputs 
from  the  system.  The  project  Itself  is  the  systeA's  command  and  the  function 
of  the  project  is  to  adjust  continuously  the  structure  and  proportion  of  the 
system,  maintain  relative  balance  in  the  system  and  keep  the  ratio  of  input 
and  output  in  an  optimum  conditions  (input-output  equilibrium)  and  make  the 
output  satisfy  the  goals  of  the  project,  that  is  to  say,  optimize  the  overall 
effect  of  the  research  planning  system.  The  rationality  of  the  structure  and 
layout  of  a  macroscopic  research  planning  system  is  appraised  collectively  by 
the  overall  effect.  Therefore,  the  optimization  of  overall  effect  imder  dis¬ 
cussion  here  is  also  the  general  equilibrium  of  the  system. 

The  appraisal  of  the  results  of  research  Investment  is  an  complex  question. 

This  question  should  be  a  research  topic  and  cannot  be  discussed  in  detail  here. 
If  suffices  to  point  out  that  an  overall  direct  or  indirect  evaluation  of  the 
research  result  is  possible.  We  may  use  foreign  experience  as  a  reference  in 
gradually  establishing  our  own  system  for  evaluating  scientific  research  re¬ 
sults.  Today  some  countries  use  the  following  items  as  output  (production) 
indicators  of  the  science  and  technology  system:  the  quantity  of  science 
literature,  the  quality  and  influence  of  science  literature — the  citation 
ratio,  the  number  of  international  science  award  winners,  major  technological 
invention  and  innovation,  patent  differential  (that  is,  the  difference  between 
the  number  of  foreign  patents  obtained  by  the  nationals  of  a  cotmtry  and  the 
number  of  patents  granted  to  foreign  nationals;  if  the  former  is  greater  than 
the  latter,  It  shows  that  this  country  is  doing  well  in  science  and  technology), 
technical  patent  exchange  (i.e.,  the  surplus  or  deficit  in  international  patent 
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exchange,  a  surplus  means  good  achievements  in  science  and  technology),  labor 
production  rate  and  foreign  trade  difference.  Using  these  indicators  to  evalu¬ 
ate  the  scientific  and  technological  enterprise  in  major  nations,  one  finds 
that  the  United  States  is  basically  still  in  the  lead.  For  example,  from 
1946  to  1979 ,  there  were  192  Nobel  Prize  winners  in  science,  and 
of  these  the  United  States  had  98  or  51  percent.  An  international  specialist 
group  selected  492  major  technological  innovations  from  1,310  items  in  the 
1953-73  period  and  of  these  the  United  States  had  319  or  64.8  percent. 

America  has  always  maintained  a  surplus  in  international  technical  patent 
exchanges.  Its  1977  income  was  4.725  billion  dollars,  expenditures  were  447 
million  dollars  and  there  was  a  surplus  of  4.278  billion  dollars.  In  the 
past  20  years  the  U.S.  labor  productivity  rate  has  always  been  higher  than 
that  of  other  scientifically  advanced  nations  like. France,  West  Germany, 

Japan,  Britain  and  Canada.  In  1977,  for  example,  if  we  take  the  average  U.S. 
labor  productivity  value  as  100,  then  France  was  84.7,  West  Germany  was  79.1, 
Japan  was  62.2,  Britain  was  55.1  and  Canada  was  91.6.  Of  course,  the  United 
States  has  made  relatively  large  investments  In  science  and  technology,  the 
absolute  value  of  its  research  and  development  expenditure  is  among  the  high¬ 
est  in  the  world  and  its  manpower  investment  is  next  only  to  the  Soviet  Union. 

Based  on  the  specific  situation  in  China,  we  must  strengthen  our  study  of 
macroscopic  science  research  planning,  unify  the  classification  of  science 
research,  perfect  our  planning  and  accounting  system,  consolidate  historical 
experience  and,  based  on  the  needs  of  the  four  modernizations  construction, 
establish  a  national,  regional  and  departmental  macroscopic  research  planning 
system,  rationalize  its  structure,  maintain  its  equilibrium  and  optimize  the 
results.  At  this  time  it  would  be  difficult  to  make  quantitative  comparisons 
of  our  research  results  with  that  of  other  countries.  We  could  however  compare 
our  present  to  our  past  and  the  future  of  the  present  and  achieve  a  reasonable 
proportion  in  these  comparisons  and  find  a  path  that  is  suitable  for  China. 
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SCIENTIFIC,  SOCIAL  ROLE  PLAYED  BY  VARIOUS  SCHOOLS  OF  THOUGHT 

Beijing  KEYAN  GUANLI  [SCIENCE  RESEARCH  MANAGEMENT]  In  Chinese  No  1,  Jan  82 
pp  14-19 

[Article*  by  Lu  Taihong  [4151  3141  1347]  of  the  Jiangxi  Institute  of  Science 
and  Technology  Information  and  Liu  Dachim  [0491  1129  2797]  of  the  China 
People's  University] 

f Excerpts]  Introduction 

In  Cohen's  language,  science  development  is  realized  in  the  succession  of  dif¬ 
ferent  "standards."  A  standard  is  chosen  by  a  group  of  scientists  and  at  the 
same  time  it  determines  the  basic  viewpoint  and  method  of  study  of  this  group 
of  scientists. 

This  group  of  scientists  in  a  broader  sense  is  also  a  school  of  thought. 

Science  history  shows  that  free  competition  between  schools  of  thought  leads 
to  a  continuous  succession  of  old  and  new  theories  and  is  an  Important  factor 
in  science  development.  We  often  say  that  let  all  schools  of  thought  compete. 
These  are  statements  of  the  same  principle  in  different  words,  because  the  en¬ 
tire  history  points  to  this  principle  of  science  development. 

Schools  of  thought  play  a  dual  role  in  science  and  in  society,  they  are  not 
only  a  unique  stxructure  in  science  development  but  are  also  the  products  of 
certain  social  factors  and  the  results  of  a  mutual  relationship  between  science 
and  society.  Schools  of  thought  and  the  competition  among  them  reveal  an  im¬ 
portant  aspect  of  science  and  society  relationship.  Science  is  a  social  activ¬ 
ity,  this  is  quite  different  from  the  superficial  impression  it  often  gives 
people.  People  often  have  the  impression  that  science  is  the  product  of  the 
individual  activity  of  scientists  and  science  appears  to  be  purely  in  the 
realm  of  individual  free  thinking.  This  view  does  not  reflect  the  true  nature 
of  science  activity.  Scientific  activity  is  organized  socially  and  schools  of 
thought  are  simply  a  special  form  of  socially  organized  science  activity. 


*Thls  article  discusses  only  schools  of  thought  in  natural  sciences. 
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since  the  question  about  schools  of  thought  is  so  important,  an  in^depth  imder- 
standing  of  the  characteristics  of  schools  of  thought  and  their  role  will  be 
very  helpful  in  handling  the  laws  of  science  development.  A  complete  under¬ 
standing  of  the  schools  of  thought  can  only  be  reached  by  understaiiding  their 
characteristics  and  functions  and  this  understanding  can  then  benefit  the  over¬ 
all  implementation  of  the  policy  of  letting  all  schools  of  thought  compete,  and 
the  management  of  science  and  technology. 

The  ”let  a  hundred  flowers  bloom  and  let  a  hundred  schools  of  thought  con¬ 
tend"  slogan  ptit  forth  by  Chairman  Mao  correctly  pointed  out  that  we  must 
develop  different  schools  of  thought  in  order  to  advance  China’s  science.  We 
firmly  believe  that  schools  of  thought  have  a  major  role  in  science  and  society 
and  in  the  managment  of  science  research  we  should  begin  with  external  factors 
to  assist  schools  of  thought  and  encourage  competition. 

First  we  must  respect  science  autonomy.  The  first  questions  encountered  in  re¬ 
search  management  are  whether  to  recognize  the  independence  of  science  and 
whether  academic  problems  should  be  settled  within  science  or  solved'  by 
external  decision.  Looking  back  in  science  history  we  must  admit  that  science 
is  a  system  with  a  certain  self-regulating  power  and  is  a  social  state  with  a 
certain  degree  of  autonomy.  Even  though  science  has  been  persecuted  by  re¬ 
ligion  and  theology,  bound  by  autocracy  and  superstition,  eroded  by  idealism 
and  metaphysics,  as  a  whole  science  never  "died"  and  on  the  contrary  science 
has  become  more  and  more  powerful.  This  indicates  that  science  has  an  inter¬ 
nal  vitality  and  a  certain  regulating  function.  Just  as  the  human  body  is  a 
self-regulating  system  that  may  become  maladjusted  and  confused  under  ex¬ 
cessive  external  stimuli  excessive  Interference  in  the  science  system  can  only 
bring  about  disruption  of  the  internal  order  of  science  and  cause  the  function 
of  science  to  deteriorate,  perhaps  even  giving  academic  fraud  some  opportun¬ 
ities  for  exploitation.  In  the  Soviet  Union,  the  Lysenko  experience  of  the 
1930 ’s  dragged  on  for  decades,  in  1940 's  the  "new  cell  theory"  was  advocated, 
in  1950 's  it  was  proposed  to  "reform  medicine  with  Pavlov's  theory"  and  nullify 
Wei-er-he  [phonetic]  cell  pathology,  and  in  the  controversy  between  the 
Michurln  school  and  the  Morgan  school,  the  latter  was  condemned  as  "pseudo¬ 
science."  The  direct  resultsof  all  these  incidents  is  that  academic  frauds 
became  the  despots  of  the  science  profession  and  different  schools  of  thought 
were  persecuted  as  political  opposition  factions.  These  are  the  reasons  that 
Soviet  agriculture  has  long  followed  a  tortured  path  and  Soviet 
genetics  lagged  behind  the  West  by  several  decades , * 

Next,  substitutionism  and  simple  determinism  should  be  avoided  in  the  academic 
appraisal  of  schools  of  thought.  Science  history  shows  that  a  school  of 
thought  or  an  academic  viewpoint  does  not  haveea  simple  one-to-one  corres¬ 
pondence  relationship  with  social  status  such  as  politics,  philosophy,  nation, 
region  or  faith.  In  other  words,  various  ideologies  of  the  society  have  a 
crisscrossed  and  multidimensional  effect  on  the  formation  of  academic  schools 
of  thought.  This  is  why  substitutionism  or  simple  determinism  will  never  work 
in  evaluating  the  correctness  of  various  schools  of  thought.  In  the  Soviet 
Union  the  only  recognized  celestial  evolution  theory  is  the  "Russian-made" 
capture  theory  of  Schmidt  and  it  is  considered  the  real  "dialectic  material¬ 
ism.  "  All  the  other  theories  such  as  the  galaxy  theory  or  the  mutation  theory 
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are  all  '*bad  theories,"  But  in  the  end  the  showy  "capture  theory"  faded  from 
the  science  arena  and  became  a  historical  lesson.  As  to  Hitler’s  "Jewish 
physics"  theoiry,  history  has  scoffed  at  It  without  mercy. 

In  a  deeper  sense,  the  internal  bases  for  the  existence  of  a  school  of  thought 
are  the  different  assumptions  and  standards  with  which  the  scientists  try  to 
understand  the  world.  They  are  often  based  on  different  scientific  beliefs, 
viewpoints  and  methods  and  there  is  a  certain  degree  of  incompatability  between 
them.  For  example,  in  19th  century  physics  the  school  of  particle  theory  of 
light  led  by  Newton  and  the  school  of  wave  theory  of  light  led  by  Huygens 
each  insisted  on  their  view  and  fou|[ht  for  several  decades.  It  would  have 
been  impossible  to  make  a  judgment  call  at  that  time.  In  China  there  once 
was  criticism  against  Prof,  Wu  Rukang  [0702  3067  1660]  on  the  question  of  the 
origin  of  man,  in  geology  there  was  criticism  against  Prof,  Chen  Guoda  [7115 
0748  6671],  Resonance  theory,  control  theory,  information  theory  and  quantum 
theory  have  all  been  criticized,  but  all  these  criticisms  did  not  survive  the 
test  of  time. 

Finally  we  should  be  careful  to  avoid  and  overcome  the  residual  feudalism  in 
academics .  Schools  of  thought  and  their  competition  are  a  high  form  of 
academic  freedom.  Various  feudalistic  consciousnesses  are  only  internal 
obstacles  and  threats.  In  order  to  realize  the  socialist  four  modernizations, 
Chinese  academia  has  a  duty  to  counter  feudalism  just  like  the  other  profes¬ 
sions  . 

In  order  to  foster  different  schools  of  thought,  academic  superstition  must 
be  avoided.  There  are  plenty  of  historical  examples  of  those  in  power  re¬ 
pressing  the  common  people  and  authority  making  the  wrong  decision.  Academic 
leadership  should  therefore  avoid  relying  on  direction  by  individual  academic 
authority,  and  innovative  academic  viewpoints  should  be  encouraged  and  pro¬ 
tected  in  scientific  publications  and  society  activities.  Similarly,  science 
frauds  are  not  infrequent  in  the  history  of  science.  In  order  to  preserve  a 
health  competition  among  academic  schools,  we  should  especially  maintain  the 
dignity  of  research  results,  pay  attention  to  talent  recognition,  promote 
science  ehtics,  and  prevent  faction  activity,  Einstein  and  the  leader  of  the 
Copenhagen  school,  Niels  Bohr,  competed  over  a  period  of  30  years  but  they 
have  always  maintained  an  intimate  friendship.  This  is  a  good  example  of  re¬ 
specting  science  ethics. 

Today  in  China  the  climate  for  schools  of  thought  formation  in  the  development 
of  science  is  gradually  maturing.  A  new  generation  of  successful  scientists, 
influential  academic  centers  and  different  schools  of  thought  will  gradually 
appear.  Science  research  management  should  anticipate  this  slttiatlon  and 
take  advantage  of  tt  and  give  them  assistance.  One  should  not  throw  out  the 
baby  with  the  bath  water  or  give  up  food  for  fear  of  choking.  In  the  bigger 
picture,  competition  among  schools  of  thought  is  one  of  the  driving  forces  in 
science  development  and  from  the  point  of  view  of  goals,  letting  a  hundred 
schools  of  thought  contend  is  necessary  precisely  for  the  purpose  of  reducing 
the  pitfalls  of  academics  to  a  minimum  degree.  A  truly  prosperous  situation  of 
a  hundred  schools  of  thought  is  a  vivid  realization  of  the  high  degree  of  demo¬ 
cracy  and  civilization  of  socialism,  let  us  all  strive  for  it. 
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POLICY  REGARDING  MISSION  OF  RESEARCH  INSTITUTES  DISCUSSED 
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[Article  by  Gu  Jiugang  [7357  0046  4854]  of  Shanghai  Institute  of  Laser  Tech¬ 
nology:  "Policy  Study  and  Practice  of  the  Mission  of  Research  Institutes"] 

[Text]  The  primary  issue  in  establishing  a  research  institute  is  to  specify 
the  guiding  thought  and  determine  the  direction  and  mission  of  the  research 
institute.  Whether  the  policy  regarding  this  question  is  correct  affects  the 
future  of  the  institute  directly  and  it  is  also  an  Important  sign  of  the  de¬ 
cision  ability  and  leadership  art  of  the  Institute's  leaders. 

In  the  past  few  years,  under  the  spiritual  encouragement  of  the  national 
science  conference  and  the  guidance  of  the  party  policy,  the  Shanghai  Insti¬ 
tute  of  Laser  Technology  conducted  some  policy  studies  regarding  important  is¬ 
sues  that  affect  our  Institute  for  the  sake  of  developing  laser  technology. 

We  have  obtained  some  preliminary  results  in  this  practice  and  consolidated 
some  experience. 

Part  1 

I.  Defining  the  Problem 

Because  of  the  Interference  and  disruption  by  the  "gang  of  four"  extreme  left¬ 
ist  lines  during  the  10  year  turmoil,  the  Shanghai  Institute  of  Laser  Technol¬ 
ogy  was  turned  into  something  which  was  neither  a  plant  nor  an  office  nor  a 
school  nor  a  research  institute,  it  had  neither  a  specific  research  direc¬ 
tion  nor  fixed  research  fields.  For  a  long  period  of  time,  projects  were  in 

confusion,  management  was  backward  and  there  were  more  people  than  jobs.  _ _ 

After the  fall  of  the  "gang  of  four",  our  Institute  faced  the  seflpus  quesV 
tion  of  where  to  go  and  how  to  continue.  The  proverb  has  it:  "When  decisions 
are  not  made  as  they  should  be  the  Indecision  itself  becomes  a  problem." 
Therefore,  an  Important  policy  decision  for  rea.djustment,  consolidation  and 
insuring  the  healthy  development  of  research  at  the  institute  and  mobilizing 
the  initiative  of  all  the  technical  personnel  is  to  formulate  a  correct  and 
practical  research  direction  and  mission  as  quickly  as  possible. 
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II.  Investigate  and  Analyze  the  Current  Status 

In  formulating  the  direction  and  mission  of  a  research  Institute,  one  usually 
studies  the  following  problems:  (1)  The  actual  situation  of  the  field  and 
technical  development  In  China  and  In  Shanghai  and  demands  to  the  field  by  the 
national  economy;  (2)  Foreign  activity  and  experience  In  this  field  or  techni¬ 
cal  development;  (3)  The  nature,  special  features  and  laws  of  development  of 
the  field  or  technology;  and  (4)  Research  structure,  potential  and  advantages 
of  the  Institute  In  question.  A  correct  and  practical  policy  proposal  can  be 
formulated  only  after  a  thorough  Investigation  and  analysis  of  the  current 
situation  In  terms  6f  the  questions  listed  above. 

Laser  technology  Is  a  new  technology  developed  In  the  1960*s.  After  20  years 
It  has  acquired  useful  results  and  proliferated  widely.  It  has  promoted  the 
advancement  of  other  science  and  technology.  Today  there  are  more  than  30 
countries  which  have  laser  manufacture  organizations.  In  the  past  few  years 
Investment  In  laser  research,  volume  of  sales  and  number  of  researchers  en¬ 
gaged  In  laser  Investigation  have  steadily  Increased. 

China  has  a  relatively  early  start  on  laser  technology  and  developed  Its  first 
laser  In  1961.  There  are  now  21  laser  research  Institutes  In  the  nation. 

Laser  research  In  Shanghai  began  In  1963  and  now  there  are  180  units  engaged 
In  technical  research,  production  and  application  of  lasers  and  a  result  of 
almost  100  research  achievements.  Commercial  units  of  the  common  laser  and 
Its  element  and  material  are  now  available  and  statistics  show  that  the  gross 
value  of  production  In  1979  and  1980  have  exceeded  7  million  jman.  Lasers  are 
broadly  used  In  Industry,  agriculture  and  medicine. 

Lasers  have  been  In  existence  only  20  years  but  the  enormous  accomplishments 
generated  by  their  production  Indicated  a  strong  vitality  and  a  bright  future 
for  application;  this  Is  unusual  In  the  history  of  science  and  technology. 

Hence  It  Is  highly  significant  that  China  has  made  laser  technology  a  high 
priority  new  technology  for  development.  However,  because  of  the  Interference 
and  disruption  of  the  Lin  Blao  "gang  of  four"  extreme  leftists,  plus  problems 
In  our  own  work,  the  development  of  the  laser:  Industry  was  affected.  The 
major  problems  In  the  current  laser  work  are  chaotic  management  system,  lack 
of  unified  planning,  each  system  going  Its  own  way,  no  clearcut  division  of 
work  among  the  xmlts,  everybody  jumping  on  the  hot  topics  while  no  one  Is 
working  on  topics  that  are  particularly  necessary  and  In  short  supply  and 
large  amount  of  low  quality  duplication.  Products  that  can  be  offered  are 
very  few  In  number. 

The  Shanghai  Institute  of  Laser  Technology  was  established  In  1970  and  since 
that  time,  even  though  the  Institute  suffered  serious  Intervention  and  dis¬ 
ruption  by  the  "gang  of  four,"  we  have  made  a  great  effort  In  the  past  few 
years  and  obtained  some  research  results.  Relatively  good  accomplishments 
have  been  made  on  the  promotion  of  laser  application  and  a  preliminary  profes¬ 
sional  research  team  of  high  quality  and  vigorous  young  researchers  has  taken 
form.  We  now  have  more  than  200  technical  staff  and  more  than  100  technical 
workers.  At  the  same  time  we  are  In  possession  of  facilities  for  basic  science 
experiments  and  Integrated  experimental  shops  equipment  with  light,  mechanical 
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and  electrical  systems  and  the  institute  has  laid  down  the  technical  and  mater¬ 
ial  foundation  for  future  development. 

After  this  investigation  and  analysis,  the  basic  situation  is  understood.  In 
terms  of  basic  research,  although  we  have  a  certain  ability  to  conduct  applied 
basic  technology  research,  we  do  not  compare  favorably  against  research  in¬ 
stitutes  of  the  Chinese  Academy  of  Sciences  and  universities  and  colleges. 

In  terms  of  batch  production,  although  we  are  somewhat  more  adaptable,  we  are 
still  inferior  to  professional  plants.  But  in  the  area  of  basic  technology 
and  applied  research,  we  have  certain  advantages  in  adaptable  and  coordinated 
technology  and  our  ability  is  beyond  that  of  an  ordinary  local  research  in¬ 
stitute.  In  terms  of  test  production  ability,  we  are  also  superior  to  other 
comparable  institutes  or  specialized  plants  in  China. 

III.  Determine  Goals  and  Formulate  Plans 

Under  these  circumstances,  we  listened  to  the  opinions  of  superior  adminis¬ 
trative  departments  and  associated  specialists  and  after  repeated  analysis, 
screening  and  consolidation,  we  have  finally  determined  that  the  Shanghai  In¬ 
stitute  of  Laser  Technology  should  be  a  specialized  research  institute  devoted 
to  the  technical  research  and  development  research  of  laser  application.  With 
several  years  of  effort,  our  institute  should  develop  into  a  unique  specialty 
research  institute  in  China  that  has  a  relatively  high  standard  of  research 
and  technology  and  can  provide  both  small  batch  advanced  laser  products  and 
a  broad  range  of  technology  application.  The  long-term  goal  of  development 
is  to  gradually  form  a  combination  of  research,  development,  production, 
sales  and  service  and  make  more  contributions  to  China's  development  of  laser 
technology  and  national  economy.  The  specific  plan  is  to  emphasize  applicabil¬ 
ity  and  economic  effect  in  research  and,  concurrent  to  research,  strengthen 
our  ability  to  test  production  and  technical  service  to  satisfy  the  needs  in 
the  popularization  of  laser  technology  applications.  Centered  on  the  primary 
mission  of  serving  the  national  economy,  we  should  organize  an  effort  to  pro¬ 
duce  small  batches  of  laser  products  (including  the  laser,  elements  and  the 
whole  system)  and  the  associated  parts  and  actively  develop  the  sales  and  tech¬ 
nical  service  of  laser  products. 

Part  2 

To  a  research  institute  the  determination  of  its  direction  and  mission  is 
equivalent  to  a  strategic  decision.  To  carry  out  this  strategic  policy  and 
proposal,  however,  one  mu6t  make  many  tactical  decisions  and  specific  plans. 

I.  The  "Five-Fixes”  Policy  and  Its  Implementation 

At  the  end  of  1978,  after  the  direction  and  mission  of  the  institute  were 
determined,  we  further  proposed  new  tactical  decisions.  An  institute-wide 
consolidation  centered  on  research  and  consisting  of  the  "five-fixes"  was 
initiated.  This  was  an  important  measure  politically  to  eradicate  from  the 
research  field  the  extreme  leftist  epidemic,  it  was  also  an  Important  step 
to  consolidate  and  readjust  the  organization,  it  was  even  more  of  an  important 
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insurance  for  promoting  research  production,  and  talent  and  result  output  to 
satisfy  long-term  development. 

The  "five-fixes"  refers  to  fixed  direction  and  assignment,  fixed  topics, 
fixed  conditions,  fixed  system  and  fixed  personnel.  It  is  a  difficult  task 
but  without  the  "five-fixes"  the  institute’s  strategic  policy  cannot  be  ac¬ 
complished.  If  the  research  assignment  were  not  fixed,  all  the  researchers 
would  be  doing  nothing;  if  the  equipments  were  not  fixed,  there  would  be  un¬ 
scrupulous  waste;  if  the  regulations  were  not  fixed,  it  would  be  impossible 
to  do  things  according  to  the  laws  of  science  and  economics;  if  personnel  were 
not  fixed,  there  would  be  more  people  than  jobs  and  "eating  out  of  the  big 
pot"  and  there  would  be  researchers  Improperly  assigned  and  unable  to  develop 
their  talent.  It  is  difficult  to  fix  the  assignment  but  it  is  even  more  dif¬ 
ficult  to  fix  personnel.  The  difficulties  are  that  there  are  too  many 
ideological  problems  and  too  large  a  workload  and  the  decision  is  mostly  a 
policy  matter.  However,  "a  rolling  stone  collects  no  moss,"  we  can  overcome 
the  pitfall  of  "not  learning  what  one  would  be  practicing  and  not  practicing 
what  one  had  learned"  only  by  circulating  the  personnel  in  the  framework  of 
fixed  personnel.  This  was  a  key  tactic  policy  of  our  Institute. 

In  carrying  out  the  "five  fixes"  policy,  to  both  the  researchers  we  kept  and 
we  let  go,  the  principle  of  "letting  everyone  develop  his  talent  and  making 
full  use  of  the  talent"  was  adhered  to.  The  spirit  of  unified  arrangement 
and  full  responsibility  was  firmly  upheld.  If  a  person  could  play  a  role  by 
remaining  in  the  institute,  he  would  be  kept  whenever  possible;  if  a  person 
could  not  play  a  role  in  the  institute,  then  he  would  be  transferred  to  a 
more  appropriate  place  whenever  possible.  Every  effort  was  made  to  make  the 
outgoing  people  happy  and  the  remaining  people  feel  secure.  Through  the  "five 
fixes,"  more  than  50  comrades  were  transferred  out  of  our  institute  to  new 
posts,  in  most  cases  the  arrangements  were  properly  made  and  these  people 
were  able  to  function  relatively  well  in  positions  matching  their  specialty. 

At  the  same  time  we  have  also  conducted  technical  evaluation  oh  all  technical 
personnel  and  promoted  61  research  assistants  and  engineers.  In  addition,  some 
core  researchers  were  transferred  in  from  other  units  to  strengthen  our  ranks. 
After  the  "five  fixes,"  our  technical  staff  became  a  refined,  vigorous  young 
team  of  quality  that  had  a  faster  growth  and  put  the  various  tasks  of  the  in¬ 
stitutes  on  the  right  track.  The  "five  fixes"  was  the  successful  first  step 
in  realizing  the  strategic  goal  of  our  Institute. 

II.  Regarding  the  policy  of  "expanded  research  institute  autonomy  test  point" 
and  its  Implementation 

As  research  and  production  continued  to  develop  in  1979,  we  fought  our  second 
battle,  namely,  carrying  out  the  policy  of  expanded  autonomy  test  point.  The 
objectives  of  this  policy  were  to  manage  research  production  by  economic  means 
so  that  research  and  the  national  economic  construction  could  be  tightly  joined 
and  to  promote  a  faster  development  of  research  by  means  of  the  favorable  con¬ 
ditions  of  an  expanded  human  rights  and  financial  rights  so  that  the  research- 
development-production-sales-servlce  complex  could  be  formed.  Expanded  au¬ 
tonomy  was  something  that  has  never  happened  in  our  institute;  if  the  decisions 
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were  not  made  in  a  bold  and  yet  prudent  fashion,  then  the  expected  results 
could  not  have  been  obtained.  Hence  the  entire  process  must  be  carried  out 
meticulously.  We  designed  the  policy  and  Implementation  steps  carefully.  The 
procedures  consisted  of  mainly  the  following  steps:  (1)  Based  on  the  ques¬ 
tions  raised,  collect  information  and  analyze  the  situation;  (2)  On  a  pre¬ 
dictive  basis,  clearly  define  the  goals  and  specify  the  requirements;  (3)  De¬ 
sign  a  few  implementation  plans  for  the  expanded  autonomy  test  point;  (4)  As¬ 
sembly  various  representatives,  especialfty  experts  from  academic  committees, 
to  evaluate  and  compare  several  proposals  and  select  the  optimum  proposal 
by  weighing  the  pros  and  cons;  (5)  Conduct  local  experimental  verification  of 
the  selected  plan  to  observe  the  results  and  use  it  as  a  feedback  to  the 
decisionmaking;  and  (6)  After  the  success  of  the  local  test  point  has  verified 
the  practicality  of  the  policy,  strengthen  the  feedbabk  and  make  necessary 
corrections  before  putting  it  to  general  implementation. 

These  necessary  steps  put  the  policy  through  the  repeated  tests  of  pre¬ 
dictive  discussion,  comparison,  argument  and  actual  verification.  Since  we 
started  our  autonomy  expansion  test  points,  because  the  decisionmaking  process 
directly  reflected  the  objective  logic  and  rules  of  the  policy,  encouraging 
results  have  been  obtained  in  the  past  3  years.  From  this  experience  we  have 
realized  the  following  advantages  of  expanding  the  institute's  autonomy: 

(1)  It  promoted  the  coordination  between  research  and  production  and  promoted 
the  economic  effect  in  science  research.  The  source  of  research  assignments  in 
the  past  came  largely  from  literature  search,  since  it  was  often  removed  from 
actual  application,  the  efficiency  has  been  poor*  Now  that  more  attention  is 
placed  on  actual  technological  problems  in  production,  and  research  contracts 
are  actively  sought  after,  more  contributions  will  be  made  toward  economic 
development.  For  example,  the  successful  development  of  six  equipment  items 
(holographic  photoelastometer,  holographic  titration  spectrograph,  laser 
veloclmeter,  helium-neon  laser,  CO2  laser  and  laser  modulator)  was  scheduled 
from  the  very  beginning  according  to  actual  needs  or  research  contract .  Be¬ 
cause  research  and  application  were  closely  coordinated  and  goals  were  clearly 
specified,  good  economic  results  were  obtained  and  the  accomplishments  played 
a  role  in  the  national  economy  and  scientific  research.  The  technical  speci¬ 
fication  and  performance  of  some  of  these  products  have  reached  the  advanced 
level  in  China,  some  of  them  have  filled  a  void  in  China  and  some  have  api^ 
proached  the  advanced  international  standard.  These  items  have  been  an  im¬ 
portant  financial  source  of  income  to  our  institute  during  the  past  several 
years.  The  research  income  and  product  Income  of  three  items  alone — 
holographic  titration  spectrograph,  photoelastometer  and  high  power  helium- 
neon  laser — have  reached  1  million  yuan.  (2)  It  promoted  the  commercial¬ 
ization  of  research  products.  Many  researchers  have  changed  their  original 
attitude  of  noninvolvement  and  worked  hard  to  turn  sample  and  display  speci- 
ments  into  products  and  commodities.  For  example,  the  He-Ne  laser  group  and 
the  CO2  laser  group  kept  improving  the  power  and  lifetime  of  the  devices  and 
designed  and  test-produced  serialized  products  based  on  different  needs  of  the 
customer.  This  has  not  only  Increased  the  competition  in  power  among  similar 
products  but  also  contributed  to  the  promotion  and  application  of  laser  tech¬ 
nology.  In  the  meantime,  research  was  conducted  according  to  laws  of  economics, 
research  results  were  transferred  with  compensation,  both  the  buyer  and  the 
seller  asstmed  economic  responsibility  and  the  direct  transformation  from 
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research  results  to  productive  force  was  expedited.  (3)  It  prevented  blind 
initiation  of  new  projects  by  selectively  supporting  the  meritorious  projects 
with  economic  backing.  Selective  support  of  the  meritorious  projects  comes 
from  economic  management.  Together  with  an  Improved  ability  to  compete  it 
makes  us  more  prudent  in  initiating  new  topics  and  prevents  the  danger  of 
being  V7ash6d  up  in  the  selection  due  to  low  quality  and  repetitious  re¬ 
search.  Applied  research  should  be  made  relevant  whenever  possible.  More¬ 
over,  the  economic  accounting  of  the  projects  has  made  the  entire  research 
operation  calculated  more  carefully  in  spending  manpower,  material  and  funds. 
(4)  It  helped  to  mobilize  the  Initiative  and  Improve  the  efficiency  of  re¬ 
search.  After  the  promotion  of  the  research  contract  system  in  the  test  run 
of  expansion  of  the  autonomy  of  research  Institutes,  economic  effect  and 
economic  responsibility  have  been  Improved  and  attention  was  given  to  the  in¬ 
terests  of  the  state,  the  unit  and  the  Individual  simultaneously.  In  the  last 
2  years,  our  institute  has  finished  more  than  90  percent  of  the  research 
projects*  Thirteen  research  achievements  were  obtained  in  1979  alone 

and  8  out  of  those  received  major  research  awards  of  Shanghai  Municipality  in 
1979.  In  1980,  nine  more  achievements  were  accomplished.  In  terms  of  Income, 
the  institute  had  more  than  500,000  yuan  of  income  in  1979,  or  1.8  times 
greater  than  that  of  1978.  In  1980  the  income  has  doubled  again  and  increased 
to  1.13  million  yuan.  The  institute  has  not  only  contributed  to  the  state 
but  also  further  increased  the  development  fund  for  research  production  and  at 
the  same  time  Increased  the  funds  for  group  benefit  and  staff  award  and 
motivated  the  socialist  activeness  of  the  staff  and  workers.  (5)  It  ad¬ 
vanced  the  improvement  of  research  management.  By  conducting  economic  manage¬ 
ment,  the  research  assignment  takes  on  a  clear  awareness  of  economics  and  time. 
Various  leaders  and  managers  have  also  further  improved  the  responsibility  sys¬ 
tem.  Prompted  by  the  test  point  effort,  we  have  established  and  perfected  a 
management  system  since  1979,  revised  the  limits  of  functions  and  responsibil¬ 
ities  of  various  departments  and  the  responsibility  system  of  individual  posts, 
gradually  reduced  the  ranks  of  nontechnical  and  nonproduction  workers  and  cor¬ 
respondingly  increased  our  management  quality  arid  work  efficiency. 

Working  toward  the  strategic  goal  set  by  the  institute  for  the  last  3  years, 
we  have  carried  out  a  series  of  specific  decisions  and  put  them  into  action 
and  greatly  promoted  the  development  of  our  Institute.  "Practice  is  the  only 
standard  for  testing  the  truth,"  the  practice  of  a  policy  decision  is  a  test 
of  the  policy  Itself.  Facts  have  shown  that  our  overall  policy  and  specific 
decisions  are  correct  and  productive. 

Part  3 

In  the  process  of  policy  study  and  implementation,  we  have  realized  keenly 
that  the  success  of  a  policy  really  depends  on  the  following  three  factors: 
information  processing  system,  quality  of  the  decision  maker  or  the  decision¬ 
making  group  and  a  capable  advisory  team. 

I.  A  Complete  and  Accurate  Information  Signal  Processing  System 

The  strength  of  the  decisionmaking  ability  to  a  large  degree  depends  on 
scientific  method  and  the  complete  and  accurate  acquisition,  analysis  and 
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integration  of  large  quantities  of  information  and  feedback  signals.  The 
process  of  decisionmaking  is  in  fact  a  process  of  analyzing,  screening,  and 
processing  this  large  amount  of  signal.  In  the  determination  of  the  mission 
direction  of  our  institute,  for  example,  it  would  have  been  impossible  to 
determine  the  goal  and  formulate  the  plan  without  conducting  extensive  in¬ 
vestigations  and  collecting  large  amounts  of  data.  The  collection  and  pro¬ 
cessing  of  signals  are  therefore  necessary  prerequisites  of  decisionmaking. 

Our  approaches  in  establishing  and  utilising  an  information  system  are  as 
follows:  (1)  Based  on  work  requirements,  make  the  necessary  organization 
healthy.  Except  for  organizations  of  ordinary  function  and  basic  offices, 
we  have,  based  on  the  needs,  channeled  all  the  problems  on  research  direction 
and  assignment  and  various  academic  problems  to  the  institute’s  academic  com¬ 
mittee  or  office  for  study  and  action.  All  problems  regarding  research  policy 
and  economic  management  were  directed  to  the  autonomy  expansion  test  point 
group  for  study  and  action.  Routine  study  of  the  literature  and  the  collec¬ 
tion  of  research  news  were  handled  by  the  Information  data  office  and  the  in¬ 
formation  was  processed  periodically  in  the  form  of  journals  and  briefings. 

(2)  In  order  to  Improve  the  accuracy  and  utilization  rate  of  the  information, 
the  system  should  not  only  extend  vertically  but  also  horizontally.  In  prac¬ 
tice  we  gradually  established  a  system  of  three  meetings,  namely,  the  insti¬ 
tute  director  business  meeting,  the  party  affairs  meeting  and  the  institute- 
wide  research  production  coordination  meeting,  and  formed  a  crisscrossed  in¬ 
formation  network  system.  (3)  We  used  different  methods  and  channels  to 
follow  information  outside  the  institute.  We  tried  to  produce  Information 
sources  whenever  possible  by  relying  on  the  routine  activities  of  all  the  in¬ 
stitute  personnel  including  on-leave  research,  academic  exchange,  technical 
appraisal  and  business  trips.  As  the  saying  goes,  one  should  "look  in  six 
directions  and  listen  from  eight  comers." 

Thus,  in  actual  practice  a  continuous  flow  of  Information  will  be  transmitted 
rapidly,  accurately,  and  directly  through  the  system  and  network  bd  the  ad¬ 
visory  board  of  the  decisionmakers  and  provide  reliable  information  for  the 
leadership  to  make  correct  decisions. 

II.  A  High  Quality  Leadership  Group 

The  leadership  or  leadership  group  is  not  only  the  policy  maker  but  also  the 
Implementer;  their  quality  and  leadership  technique  are  often  the  key  to  the 
success  of  the  policy.  The  foimatlon  and  generation  of  a  policy  does  not  just 
happen  on  its  own  and  is  not  based  on  the  subjective  speculation  of  an  indlvid' 
ual.  Instead,  it  is  a  complex  process  of  repeated  analysis,  reasoning  and 
judgment  that  involves  a  great  amount  of  information.  The  individual  or  group 
of  individuals  completing  this  process  must  be  of  high  quality  and  leading 
ability.  Unqualified  or  incompetent  leaders  and  shoddy  leadership  may  lead 
to  xjrong  decisions  which  can  jeopardize  a  unit  or  even  undermine  our  entire 
cause.  We  believe  that  a  decision  maker  must  have  the  following  qualifica¬ 
tions:  (1)  He  must  have  a  strong  sense  of  duty  and  a  strong  desire  to 
achieve.  This  is  a  prerequisite  to  decisionmaking  ability.  A  leader  without 
a  grand  design  in  his  mind  will  Invariably  be  occupying  the  position  without 
doing  the  job  and  he  would  delay,  procrastinate,  or  shift  responsibility  and 
timely,  firm  and  correct  decisions  could  never  be  made.  A  leader  can  acquire 
the  skill  and  art  of  leading  by  being  enterprising,  aggressive  and  by  studying 
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hard  and  thinking  more.  (2)  A  decision  maker  should  have  a  keen  and  unique 
ability  to  comprehend  and  observe.  Research  units  often  have  to  deal  with 
many  new  problems  and  the  leader  must  make  many  unconventional  decisions. 

The  leader  must  therefore  never  stop  learning  new  knowledge  and  must  continu¬ 
ously  consolidate  experience  of  his  own  and  others.  One  can  remain  in  an  un¬ 
beatable  position  only  by  making  timely  policy  revisions  according  to  the 
development  of  the  situation.  (3)  A  decision  maker  must  be  good  at  inde¬ 
pendent  thinking.  Everyone  has  his  own  way  of  independent  thinking.  It  gives 
the  decision  maker  a  correct  understanding  of  the  situation  and  prevents  him 
from  being  swayed  by  a  one-sided  view  or  opinion  of  the  majority.  He  can  then 
weigh  the  merits  of  different  opinions  and  come  up  with  the  right  decision. 
Many  new  discoveries  and  new  topics  are  frequently  unexpected,  the  decision 
maker  must  timely  and  flexibly  change  a  part  or  most  of  the  established  plan 
so  that  a  good  opportunity  will  not  be  missed.  Independent  thinking  can  often 
broaden  the  scope  of  observation  of  a  decision  maker  and  allow  him  to  consider 
plans  strategically.  It  can  therefore  improve  the  quality  of  decision  making 
and  make  it  more  creative  while  at  the  same  time  improve  the  leadership 
quality,  (4)  A  decision  maker  must  be  good  at  using  favorable  factors  and 
know  how  to  assign  jobs.  The  work  after  the  decision  is  very  important,  the 
selection  of  a  decision  is  only  the  beginning  of  decisionmaking  and  the  key  to 
success  is  the  Implementation  of  the  decision  by  the  entire  staff.  A  decision 
maker  should  therefore  make  every  effort  to  have  his  decision  acceptable  to 
the  public  and  broadly  mobilize  the  initiativeness  of  everyone  to  Implement 
the  policy. 

III.  A  Capable  Advisory  Board 

The  knowledge  and  ability  of  a  leader  or  a  leadership  group  are  limited.  In 
making  major  decisions,  the  participation  of  advisors  and  think  tanks  are 
needed  to  make  the  decisions  correct  and  more  effective.  The  advisory  team 
mainly  consists  of  members  of  the  academic  committee  who  have  business 
specialties  and  members  of  the  autonomy  expansion  test  point  organization  who 
are  knowledgable  in  policy.  In  addition,  a  decision  maker  should  also  solicit 
the  opinion  of  some  technical  staff  who  are  not  on  the  advisory  team  but  are 
ideologically  active.  This  is  an  Important  aspect  of  following  the  mass  line 
and  respecting  the  experts.  We  should  always  watch  Out  for  the  pitfall  in 
which  the  ones  with  the  decision  powers  do  not  know  science  and  the  ones 
knowledgable  in  science  do  not  have  the  decision  powers.  If  we  can  prevent 
that  from  happening,  then  the  close  tie  between  leadership  and  experts  can  be 
Insured. 

The  art  of  decisionmaking  is  very  multifaceted  and  it  changes  with  the  situ¬ 
ation.  One  can  manage  the  new  leadership  art  of  decisionmaking  only  by  con¬ 
stantly  studying  the  theory  and  summarizing  the  work. 

Over  the  last  3  years,  the  leadership  of  our  institute  has  made  some  prelimin¬ 
ary  progress  on  improving  the  decisionmaking  ability.  Through  constant  learn¬ 
ing,  practicing  and  exploring,  we  have  further  realized  that,  although  there 
are  many  different  ways  to  Improve  the  leader’s  ability  and  technique  of 
decisionmaking,  the  most  fundamental  principle  is  to  stick  with  the  basic  view 
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of  materialism  dialectics  and  to  Insist  on  doing  things  according  to  the  laws 
of  science,  If  we  make  full  use  of  the  various  ways  and  means  of  science 
and  consciously  guide  the  decisionmaking  with  them,  then  we  can  always  formu¬ 
late  correct  policies.  Victorious  generals  on  the  battlefield  are  often 
described  as  achieving  a  victory  while  thousands  of  miles  away  by  planning 
and  operating,  this  Is  because  the  art  of  decisionmaking  was  first  used  In 
the  military.  Today  the  Study  of  scientific  decisionmaking  has  received  the 
wide  attention  of  leaders  and  many  victorious  generals  In  science  research 
will  no  doubt  come  on  the  scene  as  scientific  research  continues  to  develop. 
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MANAGEMENT  OF  ENGINEERING  RESEARCH  SUBJECTS  DESCRIBED 

Beijing  KEYAN  GUANLI  [SCIENCE  RESEARCH  MANAGEMENT]  in  Chinese  No  1,  Jan  82 
pp  38-41 

[Article  by  Lu  Naiqian  [4151  6621  6197],  Xing  Zhenyi  [6717  3791  5030]  and  Wu 
Pingsen  [0702  1627  2773]  of  the  Shenyang  Branch  of  the  Chinese  Academy  of 
Sciences:  ^Characteristics  of  Engineering  Research  Projects  and  Their  Man¬ 
agement"] 

[Text]  The  subjects  of  scientific  research  can  generally  be  divided  into 
basic  research,  applied  research,  and  development  research.  Engineering  re¬ 
search  subjects  of  a  research  institute  are  usually  large-scale  and  compre¬ 
hensive  research  projects.  They  are  often  urgent  defense  and  military  sub¬ 
jects  or  major  subjects  in  the  national  economy  such  as  research  on  astronomy 
satellite  and  resource  satellite.  These  comprehensive  researches  are  gener¬ 
ally  interdisciplinary  in  nature,  they  hot  only  Involve  the  research  of  new 
material,  new  technology  and  new  method  and  the  fabrication  of  new  compon¬ 
ents,  they  also  involve  theoretical  studies  of  an  applied  nature. 

The  essence  of  management  is  an  effective  control  of  the  management  object 
based  on  its  characteristics  and  regularity.  The  management  of  scientific 
and  technological  research  must  also  be  conducted  according  to  characteristics 
of  the  subjects. 

In  the  development  of  science  and  technology  since  the  1940’ s,  foreign 
countries  have  acquired  successful  experience  from  major  engineering  research 
such  as  the  "Manhattan  project"  in  which  the  United  States  developed  the  first 
atomic  bomb  and  the  "Apollo  project"  of  sending  a  man  to  the  moon  and  the 
"project  evaluation  technique"  used  in  the  research  and  development  of  the 
Polaris  nuclear  submarine.  In  the  meantime,  computers  have  been  used  in 
foreign  management  projects.  Foreign  experience  may  serve  as  our  reference 
and  inspiration  but  because  of  the  objective  material  limitation  and  the  dif¬ 
ference  in  national  situation,  we  could  not,  and  should  not,  simply  copy  their 
experience.  We  must  study  management  problems  of  a  different  nature  on  the 
basis  of  our  scientific  situation.  In  this  article  we  summarize  our  exper¬ 
ience  and  discuss  the  characteristics  and  management  of  engineering  research 
subjects. 
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Characteristics  of  Engineering  Research  Subjects 

(1)  The  comprehensive  nature 

Engineering  research  subjects  of  a  research  institute  are  usually  multidis¬ 
ciplinary  and  multiprofessional  comprehensive  research  topics.  Examples  are 
artificial  satellite  heat  shield  and  high  temperature  antenna  worked  on  by  a 
certain  institute.  The  institute  not  only  had  to  solve  problems  of  metallic 
material  but  also  had  to  develop  and  fabricate  components  and  provide  a  test 
piece  or  the  first  quantity  of  real  objects.  This  Involves  a  series  of 
technological  problems  (such  as  welding,  forming,  machining  and  heat  treat- 
lient)  and  technical  problems  (such  as  inspection,  analysis  and  testing).  Not 
only  must  each  technology  and  technique  withstand  the  challenge  of  application 
conditions,  more  importantly,  each  technique  and  technology  must  also  be 
closely  matched  with  the  material  and  the  designed  use  so  that  all  aspects 
are  in  coordination  and  compatible  and  a  comprehensive  ability  to  solve  engi¬ 
neering  research  problems  can  be  formed.  In  order  to  solve  the  problems 
listed  above,  it  is  often  necessary  to  solve  some  related  problems  simultan¬ 
eously  such  as  cause  analysis,  damage  mechanism  and  other  application  theory 
problems.  This  has  given  the  management  of  engineering  research  topics  some 
distinctly  different  characteristics  and  more  complex  factors  than  the  manage¬ 
ment  of  other  subjects. 

(2)  The  systematic  nature 

In  general,  engineering  research  subjects  not  only  include  research  and  trial 
manufacture  but  also  design  and  application.  The  scope  of  engineering  research 
is  broad,  the  work  is  heavy  and  the  factors  affecting  engineering  research  are 
complex.  Thus,  research-trial-manufacture-expanded  experimentation  form  a 
system  and  design-research-application  form  another  system  and  engineering 
research  subjects  are  themselves  an  organic  system.  The  management  of  engi¬ 
neering  research  subjects  is  therefore  the  management  of  a  complex  system. 

(3)  The  mission=^orlented  nature 

Topics  in  engineering  research  are  usually  urgent  tasks  required  by  the  state 
or  the  departments  and  they  differ  from  the  ordinary  exploratory  research. 

They  have  a  specific  timetable  and  technical  requirement  and  are  usually  re¬ 
quired  to  provide  finished  products  to  the  user.  Major  engineering  research 
projects  are  required  to  be  not  only  of  high  quality  but  also  "fall-safe." 

Hence  this  t3rpe  of  research  has  a  distinct  mission-oriented  character  and,  in 
terms  of  management,  one  must  consider  not  only  its  research  nature  but  also 
its  mission-oriented  nature. 

The  integrated  nature,  systematic  nature  and  mission-oriented  nature  of  engi¬ 
neering  research  topics  dictate  the  management  to  be  characteristic  of  ordin¬ 
ary  science  research  management  and  have  some  character  of  engineering  man¬ 
agement.  This  management  must  be  organized  to  the  Integrated,  systematic, 
and  mission-oriented  nature  of  engineering  subjects. 
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Management  According  to  the  Characteristics  of  Engineering  Research  Subjects 

(1)  Choosing  project  leaders  according  to  the  nature  of  the  subject 

Engineering  research  subjects  form  a  complex  three-dimensional  dynamic  system. 
The  management  of  an  engineering  research  topic  is  essentially  the  management 
of  a  system.  The  most  Important  job  is  to  choose  the  right  people  to  lead 
the  system  and  the  subsystems.  Just  being  an  expert  is  not  qualification 
enough  to  be  a  project  leader,  a  comprehensive  ability  is  required  as  well. 

In  our  experience  in  engineering  research,  leaders  of  a  topic  (system)  or 
subtopics  (subsystems)  should  have  the  following  qualifications:  (a)  Not 
only  a  broad  knowledge  but  also  a  strong  ability  in  solving  engineering  re¬ 
search  problems;  (b)  Not  only  an  expert  in  a  field  but  also  a  capable  organ¬ 
izer;  (c)  Not  only  capable  of  solving  actual  problems  in  person  but  also  good 
at  cooperation  with  others  and  making  full  use  of  the  momentum  in  different 
areas . 

A  key  step  toward  sound  management  is  the  selection  of  topic  and  subtopic 
leaders  based  on  the  above  criteria.  In  order  for  the  responsible  people  to 
play  a  full  role,  there  must  also  be  clearly  defined  duties  and  responsibil¬ 
ities.  Ax/ards  must  be  granted  according  to  merit  and  achievements  should  be 
given  timely  praise  and  used  as  a  basis  for  promotion  evaluation.  Inadequate 
performers  should  be  given  timely  criticism  and  help.  In  major  engineering 
research  projects,  full-time  or  part-time  organization  management  personnel 
should  be  assigned  according  to  actual  need  to  help  the  leadership  understand 
how  the  situation  is  progressing,  solve  problems  and  move  the  project  for- 
xrard. 

(2)  Timely  organization  and  coordination  should  becarried  out  based  on  the 
nature  of  the  subject  and  fdlloxriLng  the  procedures  of  scientific  research 

Once  the  goal  of  the  research  and  development  mission  is  finalized,  the  first 
order  of  business  is  to  justify  the  research  plan.  This  justification  is  of 
great  in^ortance  for  engineering  subjects  because  of  their  broad  and  general 
nature  and  because  of  the  considerable  manpower  and  material  investments  put 
into  them.  Since  the  schedule  is  tight  and  the  work  is  heavy,  the  decision  of 
research  direction  and  technical  proposal  should  be  done  carefully  to  avoid 
missing  the  opportune  time  and  causing  losses.  For  example,  the  development  of 
a  high  temperature  component  used  in  space  flight  by  one  of  the  institutes  in¬ 
volved  the  following  aspects:  research  and  development  of  heat  resistant 
material^  investigation  of  machining  and  shaping  technology,  study  of  welding 
techniques,  high  temperature  thermal  coating  research.  Investigation  of  non¬ 
destructive  testing  and  setting  up  screening  experiment  facilities  in  simu¬ 
lated  service  conditions.  All  these  areas  must  be  mutually  compatible  and 
closely  matched  so  that  the  mission  may  be  completed  on  schedule  in  a  coordin¬ 
ated  progress.  Therefore,  when  the  plans  are  being  discussed,  project  per^- 
sonnel  as  well  as  experts  in  the  profession  should  be  invited.  Discussion 
should  include  the  following  areas:  current  status  and  trend  of  development 
both  here  and  abroad,  major  components,  approach  and  technical  proposal  of 
the  research,  milestones  of  the  research  effort,  timetable  and  technical 
targets  of  each  stage  and  expected  completion  time,  equipment,  material,  and 
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capital  construction  needed  In  the  project,  total  investment,  annual  budget 
and  personnel  replenishment,  and  so  forth.  Economic  benefit  must  be  taken 
into  account  in  research  and  development.  Comparison  and  analysis  of  tech¬ 
nical  and  economic  targets  must  be  conducted  in  order  for  developed  products 
to  overcome  the  undesirable  practice  of  not  considering  the  cost  in  research. 
The  main  points  in  justifying  a  project  plan  are  the  approach  and  the  techni¬ 
cal  plan.  Through  discussion,  key  points  and  the  main  emphasis  of  the  devel¬ 
opment  can  be  Identified  and  appropriate  actions  taken  accordingly.  For  ex¬ 
ample,  in  the  development  of  a  satellite  high  pressure  vessel,  there  may  be 
several  proposals  on  material  choice  to  satisfy  the  technical  requirement; 
using  low  alloy,  high  alloy,  super  strength  steel,  or  titanium  alloy,  the 
shaping  technique  might  use  punch  pressing,  rotary  pressing  or  hot  mold 
forging,  and  the  welding  technique  may  be  argon  arc  welding,  plasma  welding 
or  electron  beam  welding.  In  deciding  which  of  the  possible  plans  may  be 
chosen  as  an  acceptable  one,  decisions  should  be  made  on  the  basis  of  the  mis¬ 
sion  requirement  and  various  experts  and  technical  personnel  should  play  a 
full  role.  Through  repeated  discussion,  verification  and  analysis,  a  prac¬ 
tical,  reliable  and  economic  material  and  technique  may  be  chosen. 

The  nature  of  engineering  research  topics  requires  the  research  and  develop¬ 
ment  unit  to  cooperate  closely  with  the  design  and  application  unit  in  the 
development  process.  Design  concept  and  service  requirement  should  be  com¬ 
municated  frequently  in  a  number  of  ways,csuch  as  asking  the  design  and  ser¬ 
vice  unit  to  provide  design  basis  and  reference  data.  Major  technical  speci¬ 
fications  should  be  repeatedly  studied  and  thoroughly  understood.  Another 
aspect  is  that,  because  of  the  limitation  of  various  specialties,  it  is  very 
difficult  for  the  design  staff  to  have  an  overall  understanding  of  the 
material  and  technique  and  they  may  not  make  the  most  rational  and  economic 
material  choice;  on  the  other  hand,  the  technical  staff  engaged  in  material 
and  technique  studies  are  unfamiliar  with  the  service  condition.  Thus,  the 
research  management  must  organize  the  material  and  technique  people  and  the 
design  and  application  people  and  let  them  overcome  their  weakness  by  acquir¬ 
ing  the  other's  strength  through  discussion,  on-site  visits  and  experimental 
participation.  In  one  of  the  development  assignments,  it  was  required  to  p 
punch  grooves  on  high  melting  point  metal  plate.  In  the  beginning,  material 
was  prepared  according  to  the  vertical  and  horizontal  malleability  specifi¬ 
cation  submitted  by  the  designers  based  on  their  information.  But  cracking 
flaws  frequently  occurred  in  the  shaping  process  of  punch  pressing.  After 
further  study  and  analysis,  the  specified  requirement  was  really  the  forming 
ability.  To  improve  the  forming  ability  in  punch  pressing,  the  rolling  tech¬ 
nique  was  improved.  The  original  unidirectional  rolling  was  changed  into  com¬ 
mutating  rolling.  Although  this  has  made  the  horizontal  malleability  lower 
than  the  specification  but  each  plate  was  successfully  formed  and  thereby 
solved  an  old  difficult  problem  of  forming  and  satisfied  the  mission  require¬ 
ment  . 

An  obvious  feature  of  engineering  research  is  that  design  development  and 
application  must  form  an  organic  system.  In  order  to  optimize  the  system 
performance,  not  only  material  and  technique  studies  should  be  made  according 
to  design  and  service  requirements,  in  the  meantime  the  information  obtained 
in  the  material  selection  and  manufacture  technique  study  should  also  be  fed- 
back  in  a  timely  fashion  to  design  and  service  so  that  adjustment  and 
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investigation  consistent  with  practical  needs  can  be  conducted  continuously 
to  Insure  the  smooth  progress  of  engineering  research  and  to  obtain  the  ex¬ 
pected  results.  Experience  has  proved  that  this  is  an  effective  method  for 
speeding  up  research  and  Insuring  quality.  In  order  to  make  timely  exchange 
of  Information,  research  units  should  also  send  their  staff  to  participate  in 
the  evaluation  tests  conducted  by  the  application  department  so  that  they  can 
be  on  top  of  the  experimental  situation  and  the  material  and  technique  related 
problems  revealed  by  the  experiment.  This  would  help  to  accelerate  the  over¬ 
all  analysis  and  problem  solving.  In  one  of  the  engineering  research  and 
development  projects  the  design  and  application  unit  requested  the  fabrica¬ 
tion  of  a  high  radiation  coefficient  material.  After  screening  and  tests, 
the  research  and  development  unit  came  up  with  a  high  radiation  coating  which 
yielded  good  results  under  static  tests.  But  in  service  performance  tests 
the  coating  was  found  to  show  peeling  effects  under  high  temperature  flush¬ 
ing.  Later  some  bold  technical  innovation  was  made  and  the  original  coating 
method  was  changed.  Based  on  the  technical  specification,  a  new  method  of  ob¬ 
taining  high  radiation  coefficient  was  developed  which  solved  the  flushing  and 
peeling  problem  altogether  and  satisfied  the  mission  requirement. 

In  addition  to  timely  communication  between  the  research  unit  and  the  design 
unit,  summary  exchange  should  also  be  organized  after  the  development  work 
has  progressed  to  a  certain  stage.  The  exchange  of  wrk  summary,  technical 
report  and  coordination  between  different  units  should  be  conducted  simul¬ 
taneously.  Technical  difficulties  can  be  explored  together  in  these  coor¬ 
dination  and  exchange  and  conflicts  may  be  Identified  and  resolved.  Through 
this  practice,  the  design,  application  and  development  departments  may  be 
integrated  into  one  entity.  For  example,  in  the  development  of  the  micro- 
thruster  that  controls  the  attitude  of  the  astronomy  satellite,  a  joint  ef¬ 
fort  was  made  by  the  design  unit,  propellant  development  unit,  and  thruster 
material,  welding,  machining,  and  thermal  protection  units.  Although  these 
units  are  different  in  terms  of  academic  field  and  specialty,  the  product 
they  developed  was  used  in  the  same  subsystem.  Because  timely  coordination 
and  exchange  were  made  and  the  units  cooperated  very  well,  it  took  only  2 
years  to  complete  the  basic  development  of  the  protot3T)e  and  progressed 
faster  than  the  development  of  the  whole  system. 

(3)  Effective  measures  should  be  taken  to  insure  quality. 

How  to  insure  the  quality  of  engineering  research  is  a  pivotal  question.  In 
the  past  we  used  engineering  management  method  as  a  guide  and  set  up  quality 
control  cards  for  the  developed  components.  To  guarantee  the  quality  of  the 
development  we  must  first  establish  inspection  and  verification  standards  for 
the  parts.  Since  quality  improvement  is  involved  in  the  entire  process  of 
research  and  development,  a  rational  standard  for  inspection  and  verifica¬ 
tion  is  often  established  with  the  successful  development  of  components.  A 
better  method  is  for  the  design  unit  and  the  development  unit  to  consult  and 
determine  quality  standards  for  the  various  stages  of  development  based  on 
service  requirements  and  the  practicality  of  the  techniques  at  different  de¬ 
velopment  stages.  The  inspection  and  verification  standard  is  finally  deter¬ 
mined  after  an  overall  evaluation  of  the  service  performance.  Different 
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quality  standards  may  be  formulated  for  different  stages  of  the  component  such 
as  preliminary  specimen,  test  specimen  and  regular  specimen.  Each  stage 
should  be  modified,  supplemented  and  perfected  based  on  experimental  results. 

To  have  each  working  process  Implemented  rigorously  in  accordance  with  the 
quality  standard,  we  must  establish  operation  standards  and  a  clear~cut  tech¬ 
nical  post  responsibility  system  and  assign  someone  to  be  specifically  respon¬ 
sible  for  quality  inspection.  Quality  Inspection  circulation  cards  should  be 
set  up  based  on  quality  inspection  standards.  They  have  the  function  to 
transmit  a  timely  quality  information  record  of  the  components.  The  following 
information  should  be  included  on  the  cards:  all  the  inspection  Items  in  the 
inspection  and  verification  standard,  quality  Inspection  and  appraisal  results 
for  each  working  process  and  the  signature  of  Inspectors  for  each  process. 

To  insure  quality  control  in  the  development  process,  we  must  have  a  specific 
rules  that  once  quality  problem  appears  in  a  certain  process,  it  should  not  be 
allowed  to  go  on  to  the  next  process  so  that  problems  may  be  discovered  in 
time  and  corrected  in  time.  Once  the  product  is  finished  the  project  leader 
or  the  institute’s  science  and  technology  office  should  summon  a  joint  qual¬ 
ity  inspection  meeting  where  the  responsible  people  for  each  working  process 
will  conduct  an  overall  quality  evaluation  of  the  component  based  on  quality 
Inspection  and  verification  standards.  Components  meeting  the  quality 
standards  will  be  approved  by  the  unit  and  sent  to  other  units  to  be  used. 

The  card  method  described  here  has  been  successfully  used  in  several  priority 
engineering  projects.  We  have  double  checked  several  tens  of  thousands  of 
measurement  data  points  on  developed  conq)onents  and  did  not  find  one  error. 

The  .continued  Improvement  of  component  quality  has  insured  the  reliability 
and  repeatability  of  the  developed  parts.  Experience  has  shown  that  using 
quality  circulation  card  is  an  effective  method  to  transmit  quality  control 
information  and  to  guarantee  the  development  quality  of  an  engineering  re¬ 
search  . 

(A)  Organize  the  task  group  and  carry  out  unified  management 

Specifically  for  the  Interdisciplinary  and  interprofessional  nature  of  engi¬ 
neering  research,  one  of  the  Institutes  must  organize  a  task  group  that  is 
above  the  research  offices  for  the  sake  of  a  smooth  progress  of  the  research 
effort.  In  carrying  out  a  centralized  unified  management,  the  project  progress 
and  quality  control  are  both  unified  and  coordinations  within  and  without  the 
institute  are  also  unified.  The  technical  personnel  in  the  task  group  still 
belong  to  their  respective  research  offices  in  terms  of  organizational  rela^ 
tion,  the  task  group  is  a  temporary  flexible  organization.  Only  mission- 
related  scientific  research  is  unified,  coordinated  and  directed  by  the  task 
group  and  the  research  office  and  groups  should  assist  the  task  group  to  in¬ 
sure  a  successful  completion  of  the  assignment.  The  task  group  must  have  the 
support  of  the  Institute  leadership  and  possess  a  certain  authority  if  it  is 
to  be  flexible  in  coordination  and  quick  in  problem  solving.  The  person  in 
charge  of  the  task  group  should  devote  some  effort  to  policy-type  work  such  as 
decisions  of  test  programs,  quality  control,  project  summary  and  general 
evaluation.  The  routine  organizational  coordination  such  as  quality 
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management,  implementation  of  progress  schedule  and  coordination  of  progress 
are  duties  of  specially  assigned  people  by  the  office  of  science  and  technol¬ 
ogy. 

To  insure  the  completion  of  the  overall  research  and  development  project 
schedule,  a  unified  project  timetable  must  be  set  up  and  the  relationship  and 
progress  of  the  mutually  constraining  and  coordinating  subtopics  should  be 
displayed  graphically.  The  project  schedule  is  a  unified  progress  arrange¬ 
ment  imposed  on  each  working  process  so  that  the  overall  mission  requirement 
can  be  satisfied.  In  the  schedule,  different  parts  of  the  task  and  various 
working  processes  are  arranged  according  to  their  sequential  order  on  the  time 
coordinate.  If  several  or  a  group  of  components  are  being  developed,  then 
there  may  be  several  development  schedules  going  on  simultaneously.  These 
development  lines  constrain  and  cross  each  other  and  the  development  period 
of  the  entire  component  group  is  determined  by  locating  the  weak  links  in 
development  and  the  development  line  with  the  longest  period.  The  organiza¬ 
tional  coordination  activity  of  the  development  is  therefore  centered  on  solv¬ 
ing  the  weak  leak  and  the  work  with  the  longest  period .  The  linkage  between 
the  working  processes  is  also  worthy  of  attention.  In  order  to  guarantee  the 
progress  of  the  development,  we  must  be  practical  in  formulating  the  schedule 
and  pay  attention  to  discovering  and  solving  problems  in  the  development 
process  and  cari^r  out  some  local  readjustment.  In  formulating  the  overall 
schedule,  responsible  persons  for  each  working  process  will  report  the  time 
required  for  the  completion  of  each  process  and  general  consideration  will  be 
made  to  identify  those  processes  that  may  proceed  in  parallel  or  in  alterna# 
tion.  Based  on  the  coordination  of  different  parts  in  the  whole  system,  ah 
overall  development  progress  schedule  can  then  be  formulated  and  issued  to 
various  subsystems  and  working  processes  for  earnest  implementation. 

The  management  method  described  above  is  a  strong  insurance  for  the  completion 
of  a  series  of  engineering  research  assignments. 
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LOCAL  DfiVELOPMENT  IN  SCIENCE,  TECHNOLOGY  DISCUSSED 

Beijing  KEYAN  GUANLI  [SCIENCE  RESEARCH  MANAGEMENT]  In  Chinese  No  1,  Jan  82 
pp  65-67 

[Article  by  Yu  Shang^jel  [0827  1423  1218]  of  the  Jiangxi  Provincial  Institute 
of  Scientific  and  Technological  Information:  "Several  Problems  Concerning  the 
Plan  for  Local  Development  in  Science  and  Technology"] 

[Text]  In  June  and  July  1980  we  investigated  the  result  and  application  of 
major  scientific  research  projects  of  local  industrial,  communication,  finan-r 
cial  and  trade  profession  in  the  several  years  before  the  Third  Plenum  of  the 
11th  Party  Central  Committee  for  the  purposes  of  consolidating  experience, 
drawing  on  the  past  lessons,  correctly  formulating  local  development  plans  in 
science  and  technology,  improving  the  actual  application  of  technological  re¬ 
sults,  combining  science  and  technology  more  closely  with  the  material  econ¬ 
omy  and  serving  the  current  local  development  of  the  national  economy. 

In  those  several  years,  the  Industrial,  communication,  financial  and  trade 
professions  in  this  place  have  used  a  total  of  13  million  yuan  three-category 
expenses  on  science  and  technology  and  conducted  188  applied  and  development 
research  projects  Including  73  new  product  experimental  manufacture  projects, 
12  intermediate  testing  projects,  and  103  major  scientific  research  projects. 
The  survey  has  verified  that  111  projects  or  59  percent  of  the  total  number 
of  projects  have  been  completed  at  a  three-category  expense  of  4.8  million 
yuan  or  36  percent  of  the  total  expenses;  77  projects  or  41  percent  of  the 
total  number  of  projects  were  not  completed  and  the  three-category  expense 
of  the  uncompleted  projects  is  8.8  million  yuan  or  64  percent  of  the  total  ex¬ 
penditure. 

The  application  and  popularization  of  completed  projects  may  be  divided  into 
the  following  cases. 

The  first  case  refers  to  projects  that  have  already  been  applied  and  popu¬ 
larized,  experimentally  manufactured  new  products  have  already  been  put  into 
official  production,  technological  results  have  been  applied  in  the  develop¬ 
ment  unit  and  promoted  to  other  professions  and  units  and  have  had  relatively 
large  effects  on  the  construction  of  the  national  economy.  There  are  a  total 
of  18  projects  in  this  category,  representing  9.6  percent  of  projects  that 
should  be  applied  and  promoted.  Among  then  13  projects  were  completed  by 
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plant  and  mine  enterprises,  4  were  completed  by  research  institutes  and  only 
one  project  was  completed  by  an  institute  of  higher  learning.  Most  of  these 
projects  Bce  experimental  manufacture  of  new  products  that  sell  well,  none  of 
them  is  intermediate  testing. 

The  second  case  refers  to  projects  that  have  been  applied  hut  not  popularized, 
64  projects  or  34  percent  of  projects  that  should  have  been  applied  and  popu¬ 
larized  belong  to  this  category.  Some  of  these  projects  have  had  milestone 
results  of  relatively  high  scientific  and  technological  standard,  a  few  proto¬ 
types  and  samples  have  been  tested  in  production  and  showed  potential  economic 
advantage.  If  experiments  were  continued  into  industrialized  production, 
pronounced  economic  benefits  would  have  been  derived.  These  projects  share 
a  common  feature,  they  are  all  completed  with  the  cooperation  between  plant 
and  mine  enterprises  and  scientific  research  organizations  or  institutes  of 
higher  learning.  Some  of  the  results  have  been  applied  in  host  units  with 
certain  economic  benefits,  they  could  have  been  promoted  to  other  professions 
or  units  but  were  notl  Some  of  the  results  were  applied  to  production  but  due 
to  various  reasons  were  discontinued  later. 

The  third  case  refers  to  projects  that  were  not  promoted  or  applied.  These 
projects  were  completed,  even  passed  research  appraisal,  but  the  results  were 
never  applied  in  production  and  remained  in  the  sample,  display  item,  or  gift 
stage  and  have  not  been  transformed  into  commodities.  There  are  29  projects 
in  this  case:  together  with  the  77  uncompleted  projects,  they  represent  56.4 
percent  of  projects  that  should  have  been  applied  and  promoted. 

We  have  made  preliminary  statistical  analysis  of  the  project  completion  and 
technological  result  application  and  promotion  by  the  four  different  research 
units  in  large  enterprises,  medium  and  small  enterprises,  research  organiza¬ 
tions  and  institutes  of  higher  learning.  Analysis  results  show  that,  as  far  as 
applied  research  and  development  research  projects  are  concerned,  medium  and 
small  enterprises  have  the  best  record  for  completing  research  projects, 
scientific  research  organizations  are  second,  large  enterprises  are  next  and 
institutes  of  higher  learning  come  in  last.  This  indicates  that  medium  and 
small  enterprises  have  the  highest  motivation  to  gain  production,  quality, 
profit  and  labor  production  rate  from  science  and  technology.  In  the  area  of 
promoting  result  application,  large  enterprises  are  most  successful,  research 
organizations  come  in  second,  followed  by  medium  and  small  enterprises  and 
institutes  of  higher  learning  again  come  in  last.  This  indicates  that  large 
enterprises  have  the  strongest  technological  force,  the  widest  sources  of 
capital  and  the  best  condition  for  promoting  technological  results.  It  should 
be  pointed  out  that  a  very  limited  number  of  projects  were  surveyed  and  statis¬ 
tical  significance  may  now  show  up,  but  statistical  results  for  a  specific  case 
are  still  of  reference  value. 

The  survey  showed  a  large  effect  of  the'  "leftist"  thought  on  the  health  de¬ 
velopment  of  local  scientific  and  technological  enterprise.  Elimination  of 
the  "leftist"  influence  is  therefore  a  prerequisite  for  properly  formulating 
the  development  plan  of  local  science  and  technology.  The  survey  report  con¬ 
veyed  the  following  important  revelations. 


-  145  - 


1.  In  choosing  local  scientific  research  topics  we  must  consider  the  specific 
need  and  feasibility  of  the  local  economy  and  society  development  and  choose 
research  subjects  closely  related  to  the  actual  production  of  the  area.  Re¬ 
search  of  production  technologies  that  are  widely  used  and  have  a  bread  impact 
should  be  strengthened  in  the  various  departments  of  the  national  economy. 

Plants  and  mines  should  be  used  as  the  experimental  bases  to  encourage  and 
institute  collaboration  between  research  organizations  and  institutes  of 
higher  learning  and  the  plants  and  mines.  Current  shortages  in  research  man¬ 
power,  material  and  funds  should  be  compensated  by  developing  cooperation  and 
the  advantages  of  individual  units.  We  should  promote  early  and  fast  results 
and  quickly  promote  the  application  of  technological  results  in  plant  and  mine 
enterprises  to  obtain  prominent  economic  benefits.  For  example,  in  the  develop¬ 
ment  of  sequential  controller,  the  research  was  based  on  the  actual  production 
and  a  composite  technological  and  economic  target  was  properly  proposed. 

Medium  and  small  scale  MOS  integrated  circuits  give  the  product  advantages 

such  as  high  degree  of  integration,  simple  in  structure,  small  in  volume, 
light  weight,  low  power  consumption,  and  low  cost,  so  that  medium  and  small 
enterprises  are  able  to  afford  and  can  easily  use  and  maintain  the  product. 

In  addition,  anti-interference  measures  were  incorporated  in  the  design,  the 
product  performance  is  Stable  and  reliable.  It  provided  favorable  conditions 
for  promoting  sequential  control  technology  in  industrial  production  and  for 
achieving  single  machine  automatic  production  and  small  scale  assembly  line. 

Conversely,  when  research  topics  v/ere  chosen  not  on  the  basis  of  actual  produc¬ 
tion,  incompatable  with  the  research  ability  of  the  unit  and  only  blindly  after 
sophistication  and  following  the  fad,  nothing  would  be  accomplished.  A  typi¬ 
cal  example  is  the  development  of  the  sugarcane  harvester.  This  is  a  diffi¬ 
cult  task,  but  it  was  assigned  to  a  county  farm  machinery  plant  for  develop¬ 
ment.  The  plant  had  only  a  few  technicians  with  a  secondary  vocational  school 
education  and  a  weak  technical  base,  although  100,000  yuan  were  invested, 
not  even  a  prototype  was  developed  in  8  years.  In  those  years,  more  than 
50  agriculture  machinery  research  topics  were  organized  in  20  to  30  locations 
in  the  area  and  spent  1  million  yuan.  Although  some  research  prototypes  were 
made,  most  of  them  were  not  mass  produced  because  they  were  too  far  removed 
from  the  actual  needs  of  agricultural  production.  A  few  of  the  farm  machinery 
that  were  put  into  production  did  not  sell  well  and  there  was  no  popularized 
application  to  speak  of.  Another  example  is  the  automatic  pork  processing 
line  and  the  electronic  scale  acquired  by  a  meat  processing  plant,  the 
automatic  pork  processing  line  was  never  put  in  operation  and  just  sat  on  the 
sideline.  These  lessons  are  hard  to  forget. 

2.  In  choosing  the  topics  for  local  scientific  research,  we  should  pay  at¬ 
tention  to  the  technological  sophistication  and  economic  sensibility  as  well 
as  social  feasibility.  The  choice  should  benefit  employment  and  standard  of 
living  Improvement  and  should  not  cause  environmental  pollution  and  ecological 
disruption.  That  is  to  say,  scientific  prediction  and  technical  economic  argu¬ 
ments  must  be  considered  in  formulating  a  local  science  and  technology  develop¬ 
ment  plan  in  order  to  avoid  choosing  the  research  topics  blindly.  A  hydraulic 
pressure  component  plant  began  to  develop  a  "new"  gear  pump  in  1976  without 
carefully  gathering  and  studying  relevant  technical  information;  after  working 
on  the  development  for  3  years,  it  dawned  on  them  that  the  product  they  tried 


-  146  - 


to  develop  has  already  been  phased  out  by  others.  Another  example  is  the  de¬ 
velopment  of  small  generators  using  aluminum  to  substitute  for  copper.  Hav¬ 
ing  conducted  no  economic  analysis,  not  understanding  the  actual  situation  of 
domestic  resources  and  not  following  the  correct  technical  policy,  the  project 
began  in  Ignorance  and  the  prototype  produced  was  a  pile  of  junk.  Then  there 
was  the  project  of  producing  potassium  fertilizer  from  potash  feldspar.  The 
project  made  use  of  local  resource  but  did  not  analyze  the  economy  carefully. 
When  the  product  was  transported  to  the  nearest  town,  it  costeiftore  to  trans¬ 
port  the  product  than  the  sale  price,  the  product  did  not  sell,  the  enter¬ 
prise  could  not  operate  and  was  forced  to  close  down  the  entire  facility 
purchased  with  the  three-category  expenditure  and  had  to  switch  to  produce 
other  products.  A  further  example  is  the  production  of  a  new  small  killiAg 
agent  to  eliminate  schistosomiasis  from  south  China.  This  new  drug  can  ef¬ 
fectively  kill  the  snails  but  it  also  poisons  fish  and  other  aquatic  creatures 
and  produces  ecological  damage,  as  a  result,  industrial  production  cannot  be 
arranged.  The  examples  go  on  and  one 

3.  Local  science  and  technology  development  plans  should  Include  two  parts: 
major  research  projects  and  the  promotion  of  research  results.  Scientific 
research  management  systems  must  be  perfected  to  ensure  the  basic  conditions 
for  scientific  research  and  effective  measures  must  be  taken  to  strengthen 
the  promotion  of  the  application  of  research  results.  Under  socialism  a  com¬ 
mon  feature  shared  by  everything  is  planning.  The  foimrulation  of  a  research 
plan  is  a  strong  guarantee  for  the  development  of  the  science  enterprise. 

Of  course,  when  we  emphasize  planning  we  should  also  adjust  the  planning  with 
economic  means . 

In  the  survey  we  foxmd  many  research  projects  that  are  promising  and  valuable. 
These  projects  should  be  given  high  priority  for  inclusion  in  the  local  re¬ 
search  plan  and  should  be  guaranteed  for  necessary  expenditure.  Otherwise, 
without  sufficient  funding  and  the  necessary  facility  and  equipment,  these 
projects  would  have  to  fold  in  mid-course  and  good  opportunities  would  be 
missed  and  there  would  be  avoidable  losses.  For  example,  the  research  of 
producing  polyhydric  alcohol  by  hydrogen  glucolysls  opened  up  an  avenue  for 
producing  Shan-li-chun  with  noncrop  material  and  satisfactorily  solved  the 
problem  of  general  use  of  surplus  syrup  in  sugar  mills.  After  the  pre¬ 
liminary  tests  were  appraised  in  July  1977,  adjacent  provinces  were  ready  to 
introduce  this  research  result,  but  the  research  unit  could  not  solve  the 
expense  problem  for  intermediate  testing  and  the  preliminary  result  has  there¬ 
fore  failed  to  pan  out. 

The  reason  that  research  results  were  not  promoted  and  applied  is  largely  due 
to  the  lack  of  a  unified  special  management  organization  and  the  absence  of  a 
detailed  practical  plan  and  because  specific  coordination  measures  were  not 
taken.  Especially  the  departments  in  charge  of  material,  price,  commerce, 
bank  and  tax  did  not  provide  the  necessary  help  and  support  for  the  promotion 
of  research  results  and  the  experimental  manufacture  of  new  products. 

After  the  state  science  and  technology  commission  made  the  suggestion  in 
February  1980  that  agriculture  research  results  should  be  promoted  with 
local,  time  and  personnel  factors  taken  into  account,  a  local  science  committee 


-  147 


made  use  of  science  and  technology  three-category  funds  and  organized  the  tech¬ 
nological  force,  promoted  agricultural  technological  results  in  several  com¬ 
munes  and  increased  production  in  these  communes  even  with  relatively  serious 
natural  disaster  and  when  many  other  places  suffered  decreases  in  production. 
For  example,  the  rice  production  of  one  commune  increased  by  2.82  million  jin 
compared  with  the  previous  year  and  each  member  had  an  average  Income  increase 
of  39  yuan.  This  is  a  strong  proof  that  when  research  results  beneficial  for 
production  development  and  standard  of  living  Improvement  are  included  in  the 
promotion  plan  and  given  funding  assurance,  they  can  be  rapidly  promoted  and 
applied  and  economic  benefits  can  be  derived  from  them.  This  is  true  for  the 
promotion  of  agricultural  technological  results,  and  it  is  also  true  for  the 
promotion  of  technological  results  in  industry,  communication,  finance  and 
trade  professions. 

Today  a  number  of  good  ideas  have  been  proposed  regarding  the  protection  of 
technology  and  the  transfer  of  technology  with  compensation.  But  in  local 
areas,  there  are  few  special  research  organizations,  the  technological  base  is 
weak  and  research  facilities  are  unavailable,  only  very  limited  research 
topics  can  be  undertaken  by  lockl  areas.  Research  results  sold  by  local 
research  organizations,  even  combined  with  those  sold  by  departments  and  com¬ 
missions  of  the  central  government,  are  only  drops  in  the  bucket  for  the  local 
construction  of  the  national  economy.  The  important  thing  is  to  formulate 
economic  policies  and  measures  that  encourage  the  plant  and  mine  enterprises 
to  conduct  technological  development  and  promotion,  because  a  great  number  of 
research  projects  are  carried  out  by  plant  and  mine  enterprises  and  projects 
receiving  awards  in  the  national  science  conference  and  local  technology 
awards  ard  also  mostly  conducted  by  plants  and  mines.  Therefore,  local  fi¬ 
nance  departments  should  sponsor  plant  and  mine  enterprises  to  promote  their 
own  research  results  or  the  transfer  of  research  results  from  other  units. 

This  funding  should  be  included  in  the  local  science  and  technology  develop¬ 
ment  plan  and  other  avenues  of  resources  such  as  "science  and  technology  de¬ 
velopment  foundation,"  "technological  improvement  foundation,"  "capital  con¬ 
struction  investment,"  "self-raised  capital"  and  "loan  for  technological 
measure"  should  also  be  coordinated  to  create  the  necessary  conditions.  The 
approach  of  "if  it  doesn't  work,  make  it  work"  probably  would  not  succeed. 

For  example,  an  oil  and  fat  chemical  plant  successfully  produced  cocoa  fat 
substitute  with  hydrogenated  cotton  seed  oil  whibh  could  completely  replace 
Imported  cocoa  fat  and  save  10  million  yuan  per  year.  It  solved  a  major  tech¬ 
nological  problem  in  the  production  of  chocolate  foodstuff  in  China  and  could 
not  meet  the  market  demand.  But  this  plant  could  not  get  the  support  of  the 
pertinent  departments  for  funds  to  add  facility  and  for  the  supply  of  the  cot¬ 
ton  seed  oil,  as  a  result,  a  promotion  project  with  great  potential  has  been 
in  limbo  for  a  long  time. 


9698 

CSO:  4008/106 


r*v 


148 


IMPORTANCE  OF  DEVELOPMENT  OF  RESEARCH  INSTRUMENTS  VIEWED 


Beijing  KEYAN  GUANLI  [SCIENCE  RESEARCH  MANAGEMENT]  in  Chinese  No  1,  Jan  82 
pp  50-53 

[Article  by  Zhou  Li  [6392  7812]  of  the  Chinese  Academy  of  Sciences'  Space 
Center:  "Attach  Importance  to  Problems  in  Developing  Scientific  Research  In¬ 
struments"] 

[Text]  In  the  history  of  the  world’s  modem  science  development,  it  takes 
three  conditions  to  achieve  scientific  and  technological  modernization  within 
a  short  period  of  time,  namely,  a  certain  number  of  high  quality  scientists, 
advanced  experimental  facility  and  scientific  management  method.  These  are 
the  three  essential  elements  in  developing  research.  In  addition,  policy, 
management  system  and  the  development  direction  of  technology  also  play  im¬ 
portant  role  under  certain  conditions.  In  this  article,  we  restrict  our  dis¬ 
cussion  to  laboratory  construction  and  ways  to  create  sound  experimental 
facilities. 

The  Importance  of  Improving  Laboratory  Facilities 

In  the  microscopic  world  the  subject  of  study  in  modern  science  has  reached 
the  interior  of  "elementary  particles"  and  the  ultrafine  structure  of  mater¬ 
ial.  Macroscopically,  the  world  has  extended  over  tens  of  billions  of  light- 
years  of  space.  All  these  require  constant  renewal  and  Improvement  of  labor¬ 
atory  facilities.  In  scientific  research,  measurement  is  an  important  method 
to  the  understanding  of  nature  by  combining  theory  and  experiment  and  it  is  a 
procedure  in  which  scientific  research  and  technology  are  intimately  combined. 
Through  measurement,  we  can  give  qualitative  and  quantitative  understanding 
and  a  concept  of  natural  phenomena.  The  higher  the  measurement  precision,  the 
greater  the  probability  of  correctly  revealing  the  laws  of  nature  and  the 
greater  the  ability  to  modify  nature.  Therefore,  a  nation’s  scientific  level 
may  be  evaluated  by  the  precision  of  its  measurement  standard  and  the  tech¬ 
nological  performance  of  its  measurement  facility.  Measurement  helps  the  de¬ 
velopment  of  science  and  technology  and  the  development  of  science  and  tech¬ 
nology  in  turn  promotes  the  Improvement  in  measurement  technology.  Scientific 
research  and  measurement  are  complementary  and  inseparable  and  together  they 
form  an  organic  feedback  loop. 
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The  hlstoiry  of  scientific  development  has  shown  that  good  experimental  facil¬ 
ity  allows  experimental  work  to  open  up,  shortens  the  time  of  experiment, 
speeds  up  research  progress  and  leads  to  prominent  results.  Examples  are 
numerous.  The  invention  of  the  telescope  made  possible  the  discovery  of  sun 
spots  and  the  28-day  period  of  self-rotation,  the  numerous  star  clusters  making 
up  the  galaxies  and  the  rough  surface  of  the  moon.  The  use  of  the  microscope 
advanced  the  development  of  cell  biology  and  proved  that  protoplasma  and  cell, 
the  structural  components  of  all  organic  bodies,  are  the  loxrest  level  inde¬ 
pendent  living  organisms,  verified  the  existence  of  blood  capillaries  which 
connect  the  artery  and  the  vein,  discovered  the  world  of  bacteria  and  made  in¬ 
valuable  progressed  in  bacteriology,  anatomy,  medicine,  biology,  chemistry  and 
physics. 

In  the  last  decade,  technological  methods  in  the  world  have  been  widely  im¬ 
proved  whether  the  technologies  are  for  the  analysis  of  the  interior  of  the 
atomic  nucleus  or  for  the  exploration  of  the  outer  reaches  of  the  solar  system; 
whether  in  the  analysis  of  material  structure  or  the  material  composition. 

Most  of  the  technologies  make  use  of  computers  for  system  control  or  data 
processing.  Computers  have  not  only  reduced  the  labor  of  the  operators  but 
also  accelerated  the  progress  of  the  experiment.  For  example?  a  computer 
controlled  radio  telescope  has  discovered  more  than  30,000  radio  sources  in 
the  universe,  observed  stars  10  billion  light-years  away,  and  discovered  the 
spectra  of  Intergalactic  organic  molecules  and  the  S^K  microwave  background 
radiation.  These  discoveries  have  given  high  energy  physics  research  and  the 
study  of  the  origin  of  life  a  tremendous  boost.  Conversely,  the  loss  caused 
by  Inaccurate  measurement  can  also  be  shocking.  For  example,  due  to  inaccur¬ 
ate  field  strength  measurement,  the  gain  of  an  expensive  antenna  in  the  United 
States  has  to  be  Increased  specifically  for  the  measurement  error,  an  increase 
of  1  dB  of  gain  in  each  antenna  caused  an  added  expense  of  $50,000. 

lii  short,  modernization  of  science  and  technology  must  be  backed  by  a  modem 
measurement  facility.  In  order  to  obtain  high  quality  major  breakthroughs  in 
research,  one  must  have  advanced  measurement  equipment.  Normally,  measurement 
equipment  is  an  important  "front  man"  in  scientific  research.  Naturally 
scientific  research  itself  is  also  continuously  solving  problems  in  measure¬ 
ment  and  providing  new  measurement  equipments.  In  the  rapid  development  of 
science  and  technology,  newer  and  more  complex  disciplines  and  branches  of 
science  and  technology  will  undoubtedly  emerge  and  the  development  and  pro¬ 
duction  of  newer  and  more  advanced  measurement  equipment  must  also  follow 
suit;  otherwise,  the  modernization  of  science  and  technology  will  be  hampered. 

Characteristics  of  Equipments  Used  in  Research 

1.  The  making  of  equipment  goes  from  simple  to  complex  and  from  crude  to 
sophisticated.  In  the  process  of  research  experiment,  researchers  begin  by 
building  some  simple  instruments  themselves  and  as  the  investigation  develops 
some  of  the  simple  equipments  are  phased  out  when  the  research  subject  con¬ 
cludes  and  some  of  them  are  improved  and  perfected  gradually  and  evolve  into 
a  new  model  of  instruments  along  with  research  development.  For  instance,  some 
of  the  Equipments  become  high  efficiency  purification  and  extraction  instru¬ 
ments,  some  turn  into  high  speed  separation  equipments,  some  evolve  into 
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complete  s3mthesizing  setups  and  others  become  various  electronic  instruments 
that  measure  the  results  of  the  research. 

2.  As  technical  science  develops,  so  does  equipment  used  In  scientific  re¬ 
search.  Electronics,  computers,  low  temperature  equipment,  optics,  and  auto¬ 
mation  are  just  a  few  examples  of  the  technologies.  Scientific  Instruments 
today  have  become  an  integration  of  many  technologies  and  are  made  up  of  dif¬ 
ferent  equipments.  Development  of  technical  sciences  directly  affects  the  de¬ 
velopment  of  scientific  equipment.  For  example,  in  the  field  of  electronic 
measurement  alone,  the  technology  has  reached  the  fourth  generation  or  the 
"electronic  technology  era."  Measurement  techniques  and  experimental  equip¬ 
ment  are  unprecedented  in  terms  of  method,  variety  and  scope  of  application. 
With  today's  highest  standard  electronic  equipment,  the  smallest  quantity 
measurable  is  10~^^  Farad,  the  largest  quantity  measurable  is  101°  Ohm,  the 
lowest  frequency  measurable  is  0.000001  Hertz,  the  highest  frequency  measur¬ 
able  is  148  Gigahertz.  The  highest  accuracy  in  frequency  measurement  is 

1  X  10“10  and  the  highest  stability  is  10“16/sec.  The  problems  of  background 
noise  must  be  overcome  in  achieving  these  extremes  in  measurement. 

After  several  decades  of  development  and  change,  electronic  instruments  have 
gone  through  vacuum  tubes  and  transistors  and  are  now  made  of  Integrated  cir¬ 
cuits,  which  are  the  basis  for  today's  miniaturization,  digitization  and  the 
solid  state  approach.  Development  continues  toward  automation,  integration, 
digitization,  high  precision,  multiple  function  and  wide  range  (large  dynamic 
range) .  Scientific  instrument  and  equipment  cannot  get  away  from  electronic 
instrument  and  technology,  the  precision  and  stability  of  scientific  equipment 
are  also  affected  by  electronic  Instruments. 

3.  The  technical  specifications  of  measurement  instruments  used  in  scientific 
research  should  be  one  or  two  orders  of  magnitudes  higher  than  production 
equipments.  This  is  because  quantities  to  be  measured  in  experiments  are 
mostly  unknowns  of  an  exploratory  nature.  In  this  sense,  there  will  be  no 
results  and  no  achievements  without  measurement  and  analysis.  New  develop¬ 
ments,  discoveries  and  techniques  always  pose  new  technical  specification  and 
definition.  Moreover,  because  of  the  exploratory  nature  of  scientific  re¬ 
search,  parameters  measured  in  the  investigation  process  often  need  support 
from  other  measurements.  Measurement  method  and  requirement  in  scientific  re¬ 
search  also  vai^r  greatly.  Therefore,  the  performance  of  experimental  equip¬ 
ments  is  expected  to  be  higher  than  that  of  production  equipments. 

4.  A  scientific  instrument  should  have  short  measurement  time  and  high 
measurement  speed.  We  all  know  that  the  shorter  the  experiment  period,  the 
faster  the  research  progress. .  Particularly  in  repetitious  and  continuous 
experiments,  it  is  even  more  important  to  obtain  measurement  and  analysis  re¬ 
sults  as  rapidly  as  possible.  In  today's  developed  nations,  computers  are 
widely  used  in  operation  control  and  data  processing  to  speed  up  the  progress 
of  experiment  and  shorten  the  experiment  period.  When  researchers  finish 
their  work  and  go  home,  the  experiment  and  measurement  do  not  stop.  Thus, 
experiments  requiring  several  years  in  the  past  can  now  be  computed  in  only 

a  few  days  or  even  a  few  hours. 
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Current  Problems  in  Developing  and  Producing  Research  Instrxunents  and  Recom¬ 
mendations 

1.  Among  thousands  of  instruments  and  equipment  ,  which  instruments  should  we 
concentrate  our  dffort  to  develop?  Instruments  used  in  scientific  research 
can  be  divided  into  three  types.  The  first  type  is  large-scale  experimental 
equipment.  Whether  for  special  use  or  for  general  use,  the  development  of 
large  experimental  equipments  involves  complex  technology,  large  Investment 
and  long  building  time.  In  foreign  countries  this  is  usually  managed  by 
system  engineering  methods.  These  t3T)es  of  projects  are  generally  priority 
engineering  projects  of  some  units.  As  long  as  they  are  well  organized  and 
carried  out  scientifically  according  to  objective  laws,  they  can  be  completed 
on  schedule.  The  second  types  are  general  Instruments  and  meters.  They  are 
used  not  only  in  scientific  research  but  also  in  Industrial  and  agricultural 
production  process.  Institutes  of  industrial  departments  have  already  achieved 
outstanding  results  in  improving  these  general  purpose  instruments  and  meters. 
The  third  type  is  relatively  special  puTT)ose  instruments  used  for  structural 
analysis  and  composition  analysis  in  research.  This  type  of  instrument  should 
be  given  priority  in  development  and  manufacture.  It  includes  the  seven  major 
instruments  (optical  spectrograph,  chromatograph,  mass  spectrometer,  energy 
spectrograph,  nuclear  magnetic  resonance  spectrometer,  and  electron  optics 

and  ion  optics  equipment  )  widely  used  in  chemistry,  biology,  earth  sdience, 
oceanography,  physics,  new  material  and  new  device  research.  These  equipments 
are  special  Instrtmients  to  some  departments  in  industrial  and  agricultural 
production  but  they  are  general  purpose  equipments  for  scientific  research. 

One  more  difference  is  that  in  scientific  research  the  measurement  ability  of 
an  instrument  should  Improve  continuously  along  with  the  development  of  re¬ 
search  and  the  Instruments  are  required  to  have  high  precision,  wide  range, 
high  speed  and  multiple  function.  Hence  we  should  concentrate  on  the  develop¬ 
ment  and  mass  production  of  these  high  quality  and  stable  instruments. 

2.  Over  the  years  we  have  obtained  good  results  in  organizing  the  development 
and  manufacture  of  research  equipments.  But  in  the  area  of  management,  devel¬ 
opment  and  production,  we  have  always  been  relatively  weak  and  lacked  manage¬ 
ment  personnel,  overall  survey  systematic  analysis  and  effective  measure.  As 
a  result,  we  have  not  mastered  the  trend  of  development  of  laboratory  equip¬ 
ments,  the  intrinsic  rules  of  development  productiop,  and  the  current  status 
of  the  technical  force.  We  do  have  some  statistics  but  we  have  not  identified 
and  solved  the  problems  using  these  statistics.  We  should  now  draft  some 
qualified  comrades  and  organize  a  special  unit  for  the  development  and  produc¬ 
tion  of  scientific  instruments,  conduct  extensive  survey  both  in  China  and 
abroad  and  identify  some  t3q)lcal  problems,  then  we  can  organize  and  Implement 
projects  to  develop  and  produce  scientific  research  Instruments,  coordinate 
various  technical  problems  in  this  development  effort,  formulate  specific 
technical  plans  and  get  this  work  imderway. 

3.  Strengthen  technical  ranks.  In  our  learning  of  advanced  foreign  technol¬ 
ogy,  some  comrades  have  the  wrong  idea  that  we  can  successfully  copy  any 
foreign  instrument  that  we  buy.  But  things  are  not  that  simple,  because 
modem  scientific  Instruments  are  not  the  simple  electrical  and  mechanical 
equipments  of  the  1930' s,  they  are  Instead  composite  instruments  using  a 
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variety  of  complex  technologies.  Without  accvtmulated  technical  knowledge  and 
development  in  applied  technology  based  on  applied  research,  imported  tech¬ 
nology  cannot  be  "licked.”  For  example,  Changchun  Institute  of  Applied 
Chemlstiry  and  Hubei  Institute  of  Physics  assumed  the  responsibility  of  de¬ 
veloping  100  MHz  NMR  spectrometer.  At  that  time  China  had  already  imported 
about  6Sn  90-100  MHz  NMR  spectrometers  but  many  other  institutes  were  not 
able  to  take  on  the  job  because  they  lacked  the  technical  ability  in  this  area. 
The  t\TO  institutes  in  Changchun  and  Hubei,  based  on  their  experience  in  magnet 
characterization,  machining  technique  and  spectrometer  from  developing  60  MHz 
spectrometer,  conducted  dozens  of  tests  and  improvements  and  obtained  good 
results  after  5  years  of  hard  work.  This  experience  has  proved  that,  without 
a  professional,  technical  rank  and  accumulated  knowledge  on  applied  technical 
research,  it  would  be  very  difficult  to  copy  advanced  imported  instruments.  We 
therefore  recommend  a  serious  effort  in  organizing  a  technical  team  in  this 
area.  We  should  improve  not  only  the  technical  staff  of  special  instrument 
plants  but  also  the  technical  staff  of  research  institutes  and  let  them  develop 
their  initiativeness  and  specialty.  Changchun  Institute  of  Applied  Chemistry 
and  Hubei  Institute  of  Physics  are  experienced  in  developing  NMR  spectrometer, 
Dalian  Institute  of  Biftlogy,  Shanghai  Institute  of  Biochemistry  and  Lanzhou 
Institute  of  Chemistry  have  formed  a  formidable  team  in  chromatograph  develop¬ 
ment,  Changchun  Institute  of  Optics  and  Fine  Mechanics  and  Shanghai  Institute 
of  Technical  Physics  have  trained  a  technical  team  on  optical  spectrograph, 
Anhui  Institute  of  Optics  and  Fine  Mechanics,  Shanghai  Institute  of  Optics  and 
Fine  Mechanics  and  Shanghai  Institute  of  Electronics  are  still  far  ahead  in 
laser  development.  As  long  as  we  consciously  organize  the  technical  forcesof 
these  institutes,  we  will  not  only  digest  the  imported  instruments  faster  but 
also  make  innovations  in  modeling  these  instruments. 

4.  Solve  the  problems  existing  among  the  technical  personnel  and  motivate 
their  activity.  Some  comrades  in  the  present  system  of  research  institutes 
are  discontented  with  their  technical  jobs  and  feel  that  the  organization  has 
not  given  adequate  attention  to  technical  work.  Moreover,  the  pay  of  technical 
personnel  is  low  whereas  in  foreign  countries  the  salary  of  technical  staff  is 
often  higher  than  that  of  researchers.  If  this  problem  were  not  solved,  it 
would  certainly  affect  the  motivation  of  many  people. 

The  foundation  of  our  scientific  and  technological  modernization  must  be  placed 
in  China.  In  the  area  of  foreign  technology  we  should  only  bring  in  model 
instruments  and  patents,  the  larger  number  of  instruments  must  be  built  with 
our  own  hands.  In  the  hands  of  tebhnical  personnel,  researchers'  new  ideas 
are  turned  into  new  experimental  instruments.  In  the  process  of  building  up  a 
laboratory,  both  copying  new  equipments  and  improving  old  equipment  rely  on 
the  technical  staff.  It  is  therefore  particularly  important  to  formulate 
policies  governing  the  technical  staff  and  mdtlvating  the  wide  ranks  of  engi¬ 
neering  technical  personnel.  In  addition,  we  recommend  that  the  number  of  tech¬ 
nical  personnel  in  delegations  visiting  foreign  countries  should  be  appropri¬ 
ately  increased  because  "they  can  figure  out  new  things  and  technologies  just 
by  seeing  them"*  and  produce  instant  effect.  Finally,  frequent  special  tech¬ 
nical  meetings  and  experience  exchange  will  also  promote  the  development  of 
technology. 


*Note;  Premier  Zhou's  comment  on  a  report  by  the  Ministry  of  Foreign  Affairs  f 
and  the  MinistiTr  of  Foreign  Trade  regarding  the  exchange  of  observation  groups 
between  China  and  Britain. 
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5.  In  the  development  of  laboratory  equipment,  we  should  go  beyond  the 
boundary  of  discipline  and  have  unified  planning  and  organization.  It  is  ad¬ 
vantageous  to  improve  the  system  according  to  academic  discipline,  but  in 
building  up  a  laboratory  it  is  better  to  have  unified  organization.  For  ex¬ 
ample,  high  efficiency  chromatograph  is  a  necessary  analysis  tool  in  biology, 
earth  science,  and  chemistry;  if  the  organization  is  not  unified  there  will 
Invariably  be  repetitions  and  wastes.  On  the  other  hand,  if  the  technical 
pool  is  organized  and  equipment  developments  are  assigned  to  various  insti¬ 
tutes  according  to  their  natural  division  and  based  on  the  specialties  of  each 
institute,  then  not  only  the  institutes  can  develop  their  technical  capability 
but  the  components  developed  will  be  characteristic  of  the  institute  and  the 
equipment  built  will  be  more  stkble.  Besides,  when  each  academic  discipline 
organizes  their  own  equipment  development  effort,  then,  because  of  the  non- 
uniform  technical  capability  there  will  be  great  differences  in  strength. 

6.  Develop  the  potential  of  institutes  and  plants  to  form  a  base  for  inter¬ 
mediate  experimental  production  of  new  products.  After  scientific  instru¬ 
ments  are  developed,  they  often  fail  to  be  popularized.  There  are  a  number 
of  reasons  including  Instability  of  electronic  components,  technical  problems 
in  instrument  function,  problems  in  manufacture  technology  and  limited  useful¬ 
ness  of  the  Instruments.  At  the  present  there  are  four  problems  in  Instrument 
development  urgently  awaiting  solutions. 

(1)  Make  the  product  quality  stable  and  reliable  and  make  the  technology 
mature.  (2)  Based  on  the  current  development  capability,  draw  on  advanced 
foreign  technology  and  improve  the  ability.  (3)  Gradually  use  computers  for 
procedure  control  and  automatic  data  processing  in  all  the  instruments  devel¬ 
oped.  (4)  Combine  different  instruments  and  equipments  to  form  general  pur¬ 
pose  analysis  and  test  equipments. 

Among  these  four  problems,  the  key  item  is  the  first  one.  To  solve  the  qual¬ 
ity  and  manufacture  technology  problem,  foreign  countries  often  Invest  to  build 
an  intermediate  experimental  production  facility.  In  China,  it  is  difficult  to 
come  up  with  more  funds,  but  the  manufacture  quantity  of  plants  is  very  uneven, 
some  plants  have  great  potential  for  development  and  can  be  organized  to  assume 
the  duty  of  intermediate  experimental  production  of  certain  new  products. 

When  we  organize  this  effort,  we  must  be  patient  and  do  it  carefully  and 
thoroughly.  After  the  situation  is  well  understood,  test  runs  can  be  made  in 
fualified  plants  and  unqualified  plants  can  be  organized  later  after  they  gain 
some  experience.  If  we  do  this,  we  will  on  the  one  hand  equilibrate  the  pro¬ 
duction  of  plants  and  on  the  other  hand  accomplish  the  job  of  intermediate 
experimental  production.  This  approach  not  only  x^rill  cultivate  technical  per¬ 
sonnel  but  will  also  save  the  state  a  great  amount  of  Investment.  It  will 
solve  the  product  popularization  problem  and  the  laboratory  equipment  prob¬ 
lem  at  the  same  time. 

In  the  space  above  we  have  only  brought  up  some  issues.  The  actual  implementa¬ 
tion  would  be  impossible  without  a  system  of  tried  and  true  methods  and  a  lead¬ 
ership  group  that  is  familiar  with  the  profession  and  has  a  strong  ability  for 
organization. 
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LAWS  OF  DEVELOPMENT  OF  NATURAL  SCIENCES  DlSCUSSlD 

Beijing  KEYAN  GUANLl  [SCIENCE  RESEARCH  MANAGEMENT]  in  Chinese  No  1,  Jan  82 
pp  2—8 ,59 

[Article  by  Luan  Zaochun  [2940  2483  2504]  of  the  Heilongjiang  Academy  of 
Social  Sciences;  "Laws  on  Development  of  the  Natural  Sciences"] 

[Text]  All  things  in  the  world  follow  certain  objective  laws  in  their  de¬ 
velopment,  natural  sciences  are  no  exceptions.  The  so-called  laws  are  recur¬ 
rent  relations  in  the  essence  of  events.  Our  task  is  to  explore  the  objective 
laws  of  development  in  the  history  of  natural  sciences  and  use  these  laws  to 
guide  our  future  work. 

Science  is  a  system  of  theoretical  knowledge  and  natural  sciences  reflect  the 
objective  laws  of  nature.  The  development  and  evolution  of  natural  sciences 
is  Invariably  dictated  by  the  objective  laws  of  nature  and  the  laws  of 
theoretical  knowledge  development  and  progress. 

Science  is  also  a  product  of  history  and  is  produced  under  a  certain  histor¬ 
ical  background  and  social  condition.  Scientific  activity  is  an  Important 
social  activity  and  its  development  and  change  are  always  influenced  and  con¬ 
strained  by  social  factors  such  as  economy,  politics,  military  and  tradition. 
The  development  in  science  is  therefore  controlled  by  the  laws  of  social  de¬ 
velopment, 

^  ’I 

We  therefore  examine  the  laws  of  development  of  the  natural  sciences  from  the 
"knowledge  history"  and  "social  history"  aspects  of  the  development  in  natural 
sciences  and  seek  the  laws  of  development  of  the  natural  sciences  from  the 
dialectic  relationship  between  "knowledge  history"  and  "social  history," 

Today  the  viewpoints  regarding  the  laws  of  development  of  the  natural  sciences 
are  very  inconsistent,  some  people  even  deny  the  existence  of  such  laws,  and 
there  has  not  been  a  unified  understanding.  In  this  paper  the  author  extracts 
the  reasonable  portions  of  different  views  and  propose  some  bold  and  tentative 
arguments  based  on  the  fundamental  viewpoint  discussed  above  for  the  purpose 
of  discussion  and  study,  1  believe  the  development  of  the  natural  sciences 
obeys  the  following  Ihws. 
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I,  The  Law  of  Proper  Sequence  and  Steady  Progress  fn  the  Development  of 
Natural  Sciences 

The  enormous  system  of  natural  sciences  is  the  result  of  gradual  development  In 
the  course  of  several  thousand  years  of  human  history.  The  accumulative, 
gradual,  continuous  and  Sequential  nature  of  scientific  knowledge  exhibits 
a  law  of  proper  sequence  and  steady  progress  in  its  development.  The  develop¬ 
ment  of  scientific  knowledge  is  gradually  from  less  to  more,  from  simple  to 
complex,  "from  low  to  high,  from  diffuse  to  systematic  and  from  singular  to 
compound. 

Science  is  a  system  of  knowledge  of  reason.  Different  points  of  view  and 
schools  of  thought  are  formed  in  exploring  and  seeking  the  answers  to  ques¬ 
tions  such  as  how  is  the  knowledge  of  reason  produced?  How  does  the  knowledge 
of  reason  develop  and  evolve?  How  are  disciplines  of  science  formed  from  these 
knowledge  of  reason?  How  do  the  "different  fields  evolve  and  develop?  And 
what  relationships  exist  between  different  fields  of  science?  The  Marxist 
theory  of  knowledge  provided  answers  to  these  questions  in  principle  and  it 
is  the  theoretical  basis  of  our  understanding  of  the  development  laws  of 
naitural  Sciences,  Some  Western  natural  philosophers  have  also  proposed  many 
different  points  of  view  and  we  should  critically  absorb  the  sensible  portions 
of  them. 

In  the  West  there  has  been  a  inductlonlsm  viewpoint  of  science  regarding  the 
generation  of  scientific  theory.  This  viewpoint  was  first  advocated  by  British 
philosopher  Francis  Bacon,  who  proposed  that  experience  is  the  foundation  of 
all  science ;  and  scientific  theory  should  be  derived  from  the  observation  of 
facts  and  the  inductive  method.  Bacon’s  viewpoint  was  developed  by  Muller 
and  Spencer  and  gradually  formed  the  current  induction  philosophy  in  the  20th 
century.  From  the  induction  viewpoint  science  is  the  knowledge  derived  from 
factual  experience  and  verified  by  eicperlence.  There  are  two  basic  principles 
in  inductlonlsm:  (1)  Science  begins  with  observation  and  observation  pro¬ 
vides  a  reliable  foundation  on  which  scientific  knowledge  is  built. ^ 

(2)  Scientific  knowledge  is  derived  from  observation  and  description  with 
the  aid  of  inductive  principles.  Based  on  these  principles,  the  certain  con¬ 
clusion  is  that  science  development  is  accumulative  and  progresses  steadily. 

The  model  of  the  inductive  view  of  science  is  as  follows: 

induction  I  deduction 

Observation  - — ^  principles  and  theory  -  ■ — ^ — >  Interpretation  and 

prediction  , 

The  desirable  featureof  inductionism  is  that  it  emphasized  the  important,  role 
of  observation  and  experience  in  the  generation  of  scientific  knowledge  and 
proposed  an  accinnulative  and  gradual  development  model  for  science.  But  in¬ 
ductionism  has  its  shortcomings  too,  it  overemphasized  the  function  of  ob¬ 
servation  as  observation  may  be  erroneous  and  mere  observation  cannot  guarantee 
the  correctness  of  all  the  theories  obtained.  Inductionism  has  its  llmita-'^ 
tions  also ,  and  merely  relying  on  inductive  method  cannot  guarantee  correct 
conclusions-  dxSduced  from,  factual  observations.  The  elevation  from  perceptual 
knowledge  to  rational  knowledge  not  only  requires  many  different  methods  of 
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logical  thought  (not  only  induction)  but  also  needs  the  repetitive  process 
of  ’'cognitlon'-’-experienceT-'^recognltlon'r>'-reexperience,” 

We- should  not  accept  the  entire  inductionism;  instead,  we  accept  only  the 
rational  part  of  inductionism.  In  the  meantime,  I  am  also  against  totally 
abandoning  the  induction  philosophy.  Induction  has  Its  place  In  science 
history  and  the  inductive  method  is  a  desirable  method  of  logic  thought. 

Newton  claimed  that  his  laws  of  motion  were  not  speculation,  they  were  truth¬ 
ful  description  of  the  facts  and  they  were  built  using  the  induction  method,^ 

The  overall  trend  in  scientific  development  is  acctnnulation  and  steady  pro¬ 
gress,  but  in  the  long  history  of  science,  the  rate  of  progress  is  not 
uniform,  the  development  is  sometimes  fast  and  sometimes  slow.  In  the  develop¬ 
ment  of  modem  science  and  technology,  there  is  an  evident  trend  of  acceler¬ 
ated  development,  Scienologlsts  Bernard  and  Price  have  proposed  a  theory  of 
exponential  growth  of  science  known  as  the  law  of  "accelerated  development  of 
science."  Scientists  analyzed  the  quantitative  change  of  scientific  invest¬ 
ment,  science  and  technology  staff,  scientific  publications  and  papers  and 
major  discoveries  in  the  development  of  history  of  modern  science  and  dis¬ 
covered  each  of  the  above  doubles  in  10*~15  years, 3  Although  this  "law"  cor¬ 
rectly  pointed  out  the  development  trend  of  modern  science,  the  "law"  does  not 
hold,  A  law  is  a  recurrent  relation  in  the  essence  of  the  events,  the  law  of 
exponential  growth  of  scientific  development  cannot  hold  since  it  is  not  re¬ 
current,  If  calculations  were  made  according  to  this  exponential  law,  they 
lead  to  the  absurd  conclusion  that  before  long  the  number  of  scientists  would 
eqtial  the  total  population  of  man.  Hence  this  law  does  not  hold  true.  It 
merely  reflects  the  development  speed  of  science  in  a  brief  historical  period. 

Scientific  development  is  not  only  manifest  as  accumulative  and  progressive, 
it  also  shows  rigorous  Inheritance  and  orderliness.  The  tower  of  science  was 
built  with  the  efforts  of  generation  after  generation,  modern  man  can  continue 
to  add  bricks  to  the  tower  of  science  only  on  the  basis  of  mastering  the 
scientific  achievements  of  the  previous  generations.  The  first  thing  a 
scientist  does  is  to  inherit  and  master  the  scientific  achievements  of  pre¬ 
vious  generations  and  contemporaries  by  learning,  otherwise  he  cannot 
accomplish  new  scientific  achievement.  Scientific  research  activity  is  a 
process  of  using  the  "known"  in  exploring  the  "unknown."  Ntimerous  examples 
in  science  history  attest  to  this.  For  example,  the  three  laws  of  Newtonian 
mechanics  are  entirely  built  on  the  achievements  of  previous  scientists.  It 
would  have  been  impossible  for  Newton  to  propose  his  great  theory  in  1687 
without  the  three  laws  of  planetary  motion  summarized  by  Kepler  and  many  dis¬ 
sertations  on  the  law  of  gravity  by  scientists  of  that  era  (1645-1680)  (for 
example,  Hooke  had  fought  Newton  for  the  credit  of  discovering  the  law  of  tini- 
versal  gravitation)  and  Picard ^s  accurate  determination  of  the  earth’s  radius 
in  1671.  Newton’s  remark  that  he  "stood  on  the  shoulders  of  giants"  is  totally 
consistent  with  the  objective  law  of  development  of  events,  induction  and 
integration  is  itself  one  kind  of  creativity.  If  there  were  no  Newton,  there 
would  have  been  other  scientists  accomplishing  his  discoveries  because  the 
time  and  condition  were  exactly  right  for  the  discovery  of  the  three  laws  of 
motion  and  the  law  of  universal  gravitation,  Newton  was  merely  the  "favorite 
son  of  the  era." 


The  orderliness  of  science  development  manifests  itself  in  the  sequential 
and  limiting  nature  of  science  discoveries.  In  the  17th  century  when  the 
understanding  of  the  microscopic  world  was  still  a  void,  Newton  investigated 
the  laws  of  motion  in  the  macroscopic  world  and  Newton  could  not  have  discov¬ 
ered  quantum  mechanics  and  relativity.  Only  after  Dalton’s  atomic  theory  and 
Planck’s  quantum  theory  did  Einstein  discover  relativity.  If  the  laws  of 
motion  of  the  solar  system  were  not  understood,  it  would  have  been  impossible 
to  discover  the  laws  of  motion  in  the  Milky  Way,  If  the  structure  of  atoms 
were  not  understood,  it  would  have  been  impossible  to  discover  the  structure 
of  the  atomic  nucleus.  Only  after  the  nuclear  structure  is  understood,  then 
it  is  possible  to  probe  into  a  deeper  level—the  mysteries  of  the  elementary 
particle  structure  and  establish  and  develop  high  energy  physics.  Material 
movement  in  nature  has  a  certain  sequence  and  the  development  of  scientific 
theory  progresses  gradually  according  to  the  sequence  of  material  movement , 
Theories  of  the  next  level  can  be  developed  only  by  Inheriting  theories  of  the 
previous  level.  At  the  time  of  Einstein,  there  was  little  understanding  of 
the  structures  on  the  elementary  particle  level  and  as  a  result  his  attempt  to 
explore  the  unified  field  theory  did  not  succeed.  Even  a  great  scientists  like 
Einstein  working  for  30  years  could  not  violate  the  objective  law  and  achieve 
results  before  its  time. 

The  accumulative,  progressive,  inheritive  and  sequential  nature  of  science  de¬ 
velopment  constitutes  the  law  of  proper  sequence  and  steady  progress  in  science 
development.  This  law  provides  guidance  in  our  effort  of  scientific  research, 
technological  improvement  and  science  education.  In  our  scientific  research 
effort  if  we  hasten  to  tackle  problems  in  frontier  science  and  Impatiently 
set  out  for  some  high  scientific  goal  before  we  can  even  handle  the  results 
of  previous  scientists  and  understand  the  law  of  material  movement  on  a  pre¬ 
vious  level,  we  shall  only  waste  our  time  and  be  doomed  to  fail.  We  should 
learn  from  Newton  to  stand  on  the  shoulders  of  giants,  Integrate  the  accumu¬ 
lated  scientific  achievements  and  then  try  for  a  breakthrough  and  obtain  major 
results  within  a  short  term. 

In  development  research  we  often  see  cases  where  the  fundamental  principles 
and  basic  components  are  not  yet  worked  out  but  great  effort  and  time  are 
spent  in  developing  the  whole  system  without. any  success.  "Haste  makes  waste," 
haven’t  we  seen  enough  lessons? 

We  know  the  proper  sequence  and  steady  progress  in  learning  very  well;  without 
a  background  of  introductory  mathematics,  it  would  be  futile  to  study  ad¬ 
vanced  mathematics.  For  the  same  reason  this  objective  law  must  also  be 
followed  in  science  research  and  technological  creativity.  We  should  humbly 
inherit,  accumulate  slowly  and  gradually  develop;  under  no  circumstances  can 
this  be  scolded  as  "crawling." 

II.  The  Law  of  Revolution  in  the  Development  of  Natural  Sciences 

In  the  development  process  of  natural  science  the  progress  is  not  always  steady 
and  gradual  and  it  is  not  always  a  quantitative  accumulation;  instead,  sudden 
changes  and  qualitative  jumps  in  science  theory  occur  in  certain  periods  and 
we  have  a  scientific  revolution. 
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There  are  three  representative  views  on  the  interpretation  o£  scientific 
revolution,  they  are  the  counter  proof  of  [Bopu] ,  the  revolutionary  theory 
of  Cohen  and  the  scientific  concept  revolution  theory  of  Einstein, 

In  1959  Austrian  philosopher  [Bopu]  proposed  the  viewpoint  of  counter  proof. 

He  objects  to  logic  justification  and  believes  that  results  of  observation 
and  experimentation  cannot  prove  a  certain  theory  to  he  true.  On  the  con¬ 
trary,  results  from  observation  and  experimentation  can  prove  a  certain  theory 
to  be  false.  In  other  words,  a  theory  cannot  be  proved  true,  it  can  only  be 
proved  false.  He  believes  that  science  does  not  begin  with  observation  but 
with  a  problem.  Hypotheses  to  a  specific  question  are  first  proposed,  at¬ 
tempts  are  then  made  to  prove  them  wrong,  theories  proven  to  be  false  must  be 
discarded  without  mercy.  He  views  the  development  of  science  as  a  continuous 
process  of  theories  being  proved  false,  or,  it  may  be  called  a  theory  of  "con¬ 
tinuous  revolution,"  His  model  of  scientific  development  is  as  follows: 

Problem - >Hypotheses - >Counterproof - ^New  problem 

The  desirable  feature  of  his  theory  is  the  emphasis  on  problems.  Discovering  a 
problem  and  raising  a  question  is  a  sign  of  progress  and  a  prerequisite  for 
scientific  discovery.  Many  famous  scientists  have  posed  questions  and  specu¬ 
lations  which  led  to  many  Important  discoveries.  Two  thousand  years  ago,  the 
great  Chinese  poet  Qu  Yuan  raised  172  questions  in  one  breath  in  his  book; 
some  of  his  questions  are  still  unanswered.  In  1978  an  "Encyclopedia  for  the 
Unknown  World"  was  published  in  America  and  Britain,  the  editors  requested  56 
famous  scientists  to  list  51  special  topics  in  6  fundamental  disciplines  and 
give  a  general  introduction  to  the  phenomena  unexplained  by  present  scientific 
understanding  or  with  a  controversial  interpretation.  This  book  shall  no 
doubt  have  a  guiding  effect  on  science  research. 

The  shortcoming  of  [Bopu]  theory  is  that  he  totally  denies  the  role  of  exper¬ 
ience  in  the  confirmation  of  a  theory  and  he  totally  denies  the  thought  fun¬ 
ction  of  induction.  Any  theory  can  only  be  a  general  rule,  there  are  always 
special  cases  in  generality,  totally  disclaiming  a  theory  because  one  special 
case  is  illogical.  There  are  always  stable  periods  in  the  development  of 
science  theory,  there  are  also  Internal  connections  and  inheritance  among  the 
various  theories.  The  development  of  scientific  theory  is  not  like  the  process 
described  by  him  in  which  scientific  theories  are  constantly  being  proved 
wrong  and  continuously  being  discarded, 

American  scientists  and  philosopher  Cohen  believes  that  neither  the  induction 
theory  nor  the  counter  proof  theory  are  consistent  with  historical  facts,  in 
his  book  "The  Structure  of  Science  Revolution"  published  in  1970  Cohen  pro¬ 
posed  a  new  viewpoint  of  science  revolution.  Cohen  believes  that  scientific 
development  should  not  be  viewed  as  a  simple  accumulation  of  knowledge  but 
one  should  also  look  at  the  qualitative  change  of  science  theories.  Cohen 
stresses  the  role  of  science  revolution,  his  model  of  scientific  development 
is  as  follows 

Prescience - ^Conventional  Science - ^»Crisis - ^.Revolution - >-New  Conven¬ 
tional  Science  . 
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Prescience  refers  to  the  period  of  controversy  before  a  systematic  theory  is 
formed,  conventional  science  refers  to  the  period  after  a  systematic  theory  Is 
formed.  Conventional  science  is  then  put  to  actual  practice  and  used  In  prob¬ 
lem  solving.  Conventional  science  continues  to  improve  until  it  encounters 
more  and  more  difficult  problems  and  a  crisis  in  theory  arises.  Crises  finally 
lead  to  a  revolution  in  which  the  old  theory  is  replaced  by  an  entirely  new 
theory,  the  new  theory  then  enters  its  conventional  science  stage  followed  by 
new  quantitative  changes  until  new  crises  appear, 

Cohen’s  emphasis  on  the  qualitative  change  in  the  development  of  science  theory 
is  correct  and  this  is  a  merit  of  his  theory.  However,  his  theory  also  has 
serious  inadequacies.  He  overlooked  the  inheritance  nature  of  new  theory  and 
the  old  theory  and  he  overemphasized  the  incompatibility  of  the  two  theories 
before  and  after  the  revolution.  In  addition  he  denied  that  the  goal  of 
scientific  advancement  is  the  truth,  he  denied  the  existence  of  objective 
truth  and  disclaimed  the  connection  between  relative  truth  and  absolute  truth, 

Einstein  has  made  some  profound  discussion  on  science  revolution.  He  proposed 
the  idea  that  the  history  of  scientific  development  is  a  history  of  scientific 
concept  evolution.  He  believed  that  "fundamental  concept  plays  the  principal 
role  in  establishing  a  physics  theory.  Physics  texts  are  full  of  mathematical 
formula  but  all  the  theories  in  physics  originate  from  thought  and  idea,  not 
equations."  He  also  believed  that  people  use  mathematical  formula  to  express 
the  theory  quantitatively  only  after  the  concepts  are  established.  He  thinks 
that  "these  fundamental  ideas  and  assimptlons  which  cannot  be  further  simpli¬ 
fied  logically"  constitute  the  "fundamental  concepts"  and  "scientific  con¬ 
cepts"  which  become  the  basic  component  of  theory  and  play  the  role  of  an 
"axiomatic  foundation."  In  a  science  revolution,  the  past  experience  and 
knowledge  are  not  changed,  nor  are  they  discarded,  only  the  criteria  in  under¬ 
standing  this  knowledge  and  the  theoretical  framework  of  the  knowledge  change. 
In  other  words,  only  the  fundamental  concepts  of  science  change.^ 

Einstein  has  not  only  emphasized  the  revolutionary  nature  of  science  develop¬ 
ment,  he  did  not  overlook  the  accumulative  nature  either,  he  put  the  two  to¬ 
gether  organically.  He  revolutlonallzed  physics  by  establishing  a  theory 
that  replaces  Newton’s  theory,  Einstein’s  theory  not  only  can  pass  the  tests 
Newton’s  theory  failed  to  pass  and  some  further  tests^  transcending  the  realm 
of  validity  of  Newton’s  gravitational  theory.  Einstein’s  viewpoint  is  more 
consistent  with  the  objective  and  correctly  reflects  the  history  of  science. 

The  law  of  proper  sequence  and  steady  progress  and  the  law  of  revolution  in  the 
development  of  natural  science  are  completely  in  agreement  with  the  fundamental 
law  of  quantitative  change  to  qualitative  change  in  materialistic  dialectics 
and  with  the  development  history  of  natural  sciences.  By  combining  these  two 
laws  we  have  the  following  picture  of  natural  science  development.  In  the.  long 
course  of  history  the  progress  of  natural  science  is  sequential  and  gradual, 
scientific  knowledge  is  constantly  accumulated  and  passed  on  from  generation 
to  generation.  At  some  stage  of  the  science  development,  revolutionary  changes 
in  science  theory  take  place.  New  theories  at  a  higher  level  are  more  correct 
and  broader  than  old  theories;  they  not  only  can  explain  facts  explainable 
with  the  old  theory  and  predict  more.  The  emergence  of  a  new  theory  causes 
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major  changes  in  the  old  theory  and  is  followed  by  a  period  of  proliferation 
until  a  newer  theory  appears.  This  development  style  is  similar  to  walking  up 
the  stairs  on  a  gentle  slope,  one  walks  a  stretch  and  goes  up  one  step,  walks 
another  stretch  and  goes  up  another  step,  I  therefore  call  the  model  of  nature 
natural  science  development  the  "gradual  stair  model,"  as  shown  in  the  figure 
below 


Looking  at  the  history  of  science,  the  progress  of  various  fields  are  not  uni¬ 
form,  some  fields  develop  faster  than  others  and  some  slower.  The  faster  de¬ 
veloping  fields  promote  and  help  the  slow  developing  fields.  This  is  especially 
true  in  modem  science  and  technology  where  the  trend  is  mutual  overlapping  and 
penetrating  and  various  fields  promote  each  other  and  progress  together.  A 
major  theoretical  breakthrough  or  scientific  revolution  in  one  field  affects 
neighboring  fields  or  even  the  entire  field  of  natural  science.  A  field  with 
theoretical  revolution  in  a  certain  historical  period  that  had  a  major  impact 
on  related  fields  and  the  entire  realm  of  natural  science  may  be  called  "revolu¬ 
tionary  science"  or  "advanced  science,"  [Kai-de-luo-fu]  of  the  Soviet  Union 
has  proposed  an  advanced  science  development  principle.  He  pointed  out  on  the 
basis  of  science  history  analysis  that  the  first  advanced  science  was  mechanics 
which  lasted  200  years,  the  second  advanced  science  was  in  the  fields  of  chem¬ 
istry,  physics  and  biology  which  lasted  100  years,  the  third  advanced  science 
was  microscopic  physics  which  lasted  50  years  and  the  fourth  advanced  science 
is  again  in  the  fields  which  include  control  theory,  chemistry,  aerospace  avi¬ 
ation,  nolecular  biology,  genetic  science  and  physical  chemistry.  He  predicted 
in  early  1970  that  these  fields  will  serve  as  leading  sciences  for  25  years 
and  will  be  replaced  by  a  single  science,  perhaps  molecular  biology, 
[Kal-de-luo-fu*s]  theory  is  doubtful,  his  claims  that  the  changeover  period  of 
advanced  science  is  decreased  by  one-half  each  time  and  that  a  single  field 
and  a  group  of  fields  alternate  are  only  a  crude  analysis  and  not  a  principle. 
Extrapolation  of  his  theory  will  lead  to  absurd  conclusions  and  the  frequent 
alternation  will  also  negate  the  leading  role.  A  group  of  sciences  or  a  large 
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ntnnber  of  fields  mentioned  above  cannot  realize  tbe  role  of  leading.  But 
[Kal-de'^luo-fu’'s]  concept  about  advanced  science  still  has  its  merits. 

In  the  development  process  of  natural  sciences  it  is  normal  to  have  a  period 
of  revolution  in  which  important  theoretical  revolution  in  one  field  causes 
major  changes  in  the  original  science  theory  system,  but  we  have  not  discovered 
the  period  of  these  occurrences. 

Guiding  our  scientific  research  with  the  law  of  revolution  in  the  development 
of  natural  sciences  means  we  must  get  our  hands  on  "revolutionary  science"  or 
"advanced  science"  and  give  it  high  priority  support  so  that  the  results  can 
quickly  be  spread  into  other  fields  and  play  the  full  role  of  a  leading 
science.  If  it  is  within  our  power,  we  should  concentrate  our  force  to  tackle 
a  field  where  major  breakthroughs  are  possible  (circximstance  and  opportunity 
permitting);  if  it  is  beyond  our  capability,  then  we  should  actively  employ  the 
revolutional  results  of  others  and  quickly  exploit  the  achievement  in  the 
science  and  technology  field  of  China  and  obtain  more  results  in  a  short 
term. 

In  the  space  above  we  have  explored  the  laws  of  development  of  natural  science 
from  the  Intellectual  history  of  science  development.  Now  we  shall  explore 
the  laws  of  natural  science  development  from  the  social  history. 

III.  The  Law  of  Promoting  Science  Development  by  Production 

Engel’s  answer  to  the  question  of  how  did  science  begin  was:  "From  the  very 
beginning  the  occurrence  and  development  of  science  was  determined  by  produc¬ 
tion."  Production  is  the  source  and  driving  force  of  science.  Production 
activity  is  the  fundamental  activity  of  a  society.  Science  is  the  purifica¬ 
tion  and  consolidation  of  rich  experience  in  production.  Increase  in  produc¬ 
tive  force  leads  to  the  division  of  manual  labor  and  intelligence  labor  and 
science  is  the  production  of  intelligence  labor.  In  ancient  history  production 
activity  was  largely  agricultural  and  forestry  production.  Improvement  of 
agricultural  production  experience  produced  agronomy,  geometry,  calendar  and 
Irrigation  and  water  conservancy  sciences  closely  related  to  agricultural 
production. 

Productive  force  is  the  fundamental  driving  force  for  social  development  and 
the  need  for  productive  force  development  is  the  fundamental  need  of  the 
society.  Essential  elements  of  productive  force  are  labor,  means  of  production 
and  object  of  labor.  To  improve  the  productive  force,  the  worker  must  know  ad¬ 
vanced  production  technique  and  advanced  means  of  production,  these. two  ele¬ 
ments  constitute  an  advanced  production  technology.  "Necessity  is  the  mother 
of  invention."  Development  in  productive  force  pushes  forward  production  tech¬ 
nology  grid  causes  a  continuous  generation  of  new  techniques.  The  need  to  de¬ 
velop  new  technology  in  turn  moves  the  scientific  development.  If  the  gener¬ 
ation  of  ancient  technology  is  largely  due  to  experience  then  the  creation  of 
modem  technology  relies  mainly  on  science.  For  example,  the  need  to  develop 
space  technology  moved  forward  the  development  of  space  science,  aviation  tech¬ 
nology  promoted  the  birth  of  aerodynamics ,  and  computer  technology  also  pro¬ 
moted  the  development  of  computer  science  and  semiconductor  physics. 
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Therefore,  from  the  viewpoint  of  production  pushing  forward  the  development 
of  science  and  technology,  the  law  of  development  of  natural  science  is  as 
follows , 

Productionr— - ^  Technology^' - -^Science 

Great  developments  in  production  also  cause  great  developments  in  technology 
and  science.  Major  development  in  production  technology  not  only  provides 
more  research  funds  for  scientific  study  hut  also  provides  more  advanced  ex¬ 
perimental  equipment  and  facilities  and  the  development  speed  of  science  will 
be  accelerated. 

Looking  back  in  history,  the  development  of  modern  science  and  technology  is 
accompanied  by  major  capitalistic  production  development.  A  commodity  economy 
propels  technological  and  scientific  development.  A  high  tide  in  production 
and  construction  occurred  during  the  first  5-year  plan  in  China,  accompanied 
by  an  upsurge  in  science  in  1956.  After  the  downfall  of  the  "gang  of  four," 
a  high  tide  in  construction  of  the  four  modernizations  emerged  in  China  ac¬ 
companied  by  the  blossoming  of  science  in  1978. 

On  the  other  hand,  when  the  production  development  is  slow  or  when  the  produc¬ 
tion  is  halting  or  in  a  destruction  period,  development  in  science  and  tech¬ 
nology  will  also  be  in  a  state  of  stagnation. 

From  the  viewpoint  that  productive  force  is  the  major  driving  force  for  social 
development ,  production  activity  is  the  source  and  impetus  of  science  and  tech¬ 
nology  production,  However,  a  reversible  dialectic  relationship  also  exists 

among  production,  technology  and  science,  that  is,  science - ^technology - 

production,  and  science  may  be  ahead  of  technology  and  production  and  promotes 
the  development  in  production.  Although  such  a  dialectic  relationship  exists, 
the  entire  history  shows  that  the  source  and  impetus  for  producing  science 
still  follow  the  basic  law  of  production - technology - >  science. 

IV,  The  Law  of  Science  Development  Constraint  Due  to  Social  Changes 

"Revolution  is  the  locomotive  that  moves  history  forward,".  Revolutionary  and 
progressive  social  changes  promote  the  development  of  science  and  reactionary 
and  backward  social  changes  impede  and  disrupt  science  development. 

In  recent  history  the  bourgeois  revolution  in  Britain  and  France,  the  Civil 
War  in  the  United  States,  Meiji  Restoration  in  Japan  and  Xin  Hai  revolution  in 
China  are  all  bourgeois  revolutions  and  have  all  defeated  feudalism  to  a  dif¬ 
ferent  extent  and  thereby  promoted  science  and  technology  development  in  these 
countries.  Modern  science  and  technology  is  developed  accompanied  by  bourgeois 
revolution  and  capitalistic  production  style. 

The  "May  4  Movement"  in  China  unveiled  the  prelude  to  the  new  democratic  revolu¬ 
tion  and  raised  the  banners  of  "science"  and  "democracy,"  put  forth  "Mr  S"  and 
"Mr  D,"  open  war  with  ignorance  and  autocracy  and  played  an  active  promotion 
role  in  China’s  scientific  and  technological  development.  The  two  big  banners 
of  the  "May  4  Movement"  are  highly  significant,  science  and  democracy  are  twin 
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brothers,  without  democracy  there  is  no  science  and  without  revolution  there 
is  no  science,  '  So  the  relationship  between  revolution,  democracy  and  science 
is  as  follows. 

Revolution - »  Science 

Democracy - - Science 

Conversely,  reationary  social  changes  have  great  Impeding  and  damaging  effects 
on  the  development  of  science  and  technology.  The  modern  history  of  China  is 
sufficient  proof, .  The  disastrous  effect  of  the  Sino-Japanese  War  of  1894-95 
awakened  the  Chinese  people  and  a  group  of  intellectuals  vigorously  advocated 
social  changes.  In  the  Wu  Xu  reform  movement  led  by  Emperior  Guang  Xu,  China 
began  to  learn  modem  science  and  technology  from  the  West,  Although  this 
was  a  reform  movement,  it  also  has  social  progress  significance.  But  this  re¬ 
form  movement  encountered  fren;zied  subversion  by  the  gang  of  the  empress,  not 
only  were  the  reformers  beheaded,  but  all  the  advanced  technologies  were 
branded  trickery  in  an  encirclement  and  suppression,  railroad  tracks  were  torn 
down,  loaded  onto  ships  and  thrown  into  the  open  sea,  and  science  was  feared 
like  a  plague. 

The  unprecedented  "Cultural  Revolution"  conducted  the  greatest  encirclement 
and  suppression:  on  science,  Jiang  Qing'  learned  from  the  empress  and  went  far 
beyond.  She  claimed  "science  is  guilty,"  "the  more  knowledgable,  the  more 
reactionary,"  ignorance  is  "meritorious,"  "the  more  ignorant,  the  more 
progressive V  and  turning  In  3  blank  paper  in  exam  is  heroic."  It  can  there- 
Iheref ore 'beu,  said  that  'all  oounterrevoTutlonary  social  Changes  are  anti- 
science,  Ahthoritarianism  can  only  produce  ignorance  and  backwardness. 

Their  relationships  are  r  ,  :  ;  ' 

Counterrevolutionary - -^-Antiscience 

Authoritarianism - - - Ignorance 
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[Article  by  Qian  Sanqiang  [6929  0005  1730] :  ^Establishing  a  Chinese  Style 
Management  Science  Based  on  the  Objective  Rules  of  Science  Research  Manage-* 
ment”*] 

[Text]  Along  with  the  progress  and  development  of  modern  science  and  tech¬ 
nology,  science  research  management  emerged  as  a  branch  of  science.  At  the 
present  time  some  comrades  have  not  recognized  fully  and  understood  the  im¬ 
portant  role  of  science  research  management  and  some  people  even  flatly  deny 
the  scieUjtific  nature  of  research  management;  so  far  there  has  not  been  a 
unified  view  on  some  of  the  theoretical  concepts  of  science  research  manage¬ 
ment,  Nevertheless,  everyone  is  eagerly  hoping  to  improve  our  science  re¬ 
search  management  and  promote  the  modernization  of  science  and  technology  in 
China,  this  is  a  shared  feeling.  So  how  should  be  go  about  improving  the 
standard  of  research  management? 

Basically  speaking,  the  most  important  task  is  to  explore  seriously  and  study 
the  objective  laws  of  science  management  and  advance  from  perception  to  theory 
and  truly  understand  the  ^reasons”  behind  them.  Then  we  need  to  apply  them  in 
actual  practice  and  continuously  make  Improvement,  In  the  past  we  have  repeat¬ 
edly  stressed  ’’less  interference,  more  attention”  in  management,  that  is,  in 
our  science  research  management  we  should  follow  scientific  methods  and  do 
things  according  to  the  laws  of  science  in  order  to  promote  scientific  devel¬ 
opment  and, produce  results  and  talents.  In  the  past  some  people  are  ac¬ 
customed  to  the  ”1^11  tell  you  what  to  do”  type  of  management,  this  situation 
should  be  thoroughly  changed  and  management  should  be  studied ,  employed  and 
developed  as  a  science. 

To  a  larger  degree  the  standard  of  research  management  depends  on  the  quality 
of  management  cadres.  Some  of  our  comrades  have  engaged  in  science  management 
for  many  years,  they  are  enthusiastic  about  science  and  have  done  a  lot  of  work 
on  their  respective  posts  and  accumulated  a  wealth  of  experience,  they  made 


^Excerpt  from  opening  address  given  by  Comrade  Qian  Sanqiang  at  the  Chinese 
Academy  of  Sciences  research  management  symposium  on  17  August  1981, 
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many  achievements  in  the  history  of  building  up  the  Chinese  Academy  of  Sciences. 
But  it  should  he  realized  that,  along  with  the  rapid  development  of  modern 
sciencd  and  technology,  the  requirement  for  research  management  is  now  in¬ 
creasingly  high.  It  not  only  requires  each  management  cadre  to  have  the 
fundamental  knowledge  of  a  certain  science  discipline  and  be  familiar  with  the 
characteristics  and  general  rules  of  scientific  and  technological  development, 
but  also  requires  them  to  possess  the  knowledge  and  method  of  management 
science  and  be  familiar  with  the  policies  of  the  party.  The  management 
cadres  should  also  be  good  at  organization  and  good  at  the  use  of  theory  to 
consolidate  and  improve  work  experience.  Therefore,  merely  possessing  general 
work  experience  and  enthusiasm  is  far  from  adequate  in  meeting  the  demands  of  a 
constantly  changing  objective  situation.  Each  of  our  science  research  manage¬ 
ment  cadres  must  work  hard  to  learn  and  to  explore,  constantly  improving  him¬ 
self  with  new  knowledge,  reducing  thoughtlessness  and  overcoming  passiveness, 
and  continue  to  contribute  toward  the  management  modernization  of  the  Chinese 
Academy  of  Sciences. 

Our  research  management  should  not  only  be  characteristic  of  China  but  also  be 
tied  in  to  the  actual  situation  of  the  academy.  In  the  past  few  years  we 
have  gradually  published  considerable  literature  on  foreign  science  management, 
this  is  a  necessary  step  toward  understanding  the  situation  and  broadening  our 
viewpoint.  However,  our  work  and  thought  should  not  be  limited  by  this  liter¬ 
ature  and  these  concepts.  The  goal  of  our  management  science  study  is  to 
solve  our  problems  in  China  and  the  problem  of  our  acaden^.  Therefore  we 
should  neither  adopt  blindly  the  foreign  experience  nor  should  we  reject  them 
all.  Whether  we  use  them  or  not  depends  entirely  on  the  actual  situation. 

We  should  also  advocate  a  spirit  of  innovation  in  research  management.  Only 
then  can  we  solve  the  problems  we  are  facing  and  propose  our  own  theory  and 
establish  a  Chinese  style  management  science .  I  believe  this  is  entirely 
achievable. 
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TALK  ON  SCIENOLOGY,  MANAGEMENT  OF  SCIENTIFIC  RESEARCH 

Beijing  ZIRAN  BIANZHENGFATONGXUN  [JOURNAL  OF  DIALECTICS  OF  NATURE]  in  Chinese, 
Vol  4  No  1,  Feb  82  pp  39^44,  38 

[Article*  by  Qian  Sanqiang  [6929  0005  1730] 

[Text] '  The  national  Selenology  Theory  Discussion  Conference  is  closlne  today. 
This  conference  has  been  a  good  one.  Everyone  has  engaged  in  enthusiastic  dis¬ 
cussion  surrounding  the  central  subject  of  the  characteristics  of  and  the 
trends  in  the  development  of  modem  science  and  technology. 

The  main  purpose  of  the  academic  discussion  meeting  is  to  exchange  ideas 
and  viewpoints  fully,  to  give  mutual  inspiration,  to  improve  together,  and  to 
promote. the  continued  forward  development  of  scientific  research.  Therefore, 
different  academic  viewpoints  and  advocacies  of  different  schools  that  have 
emerged  during  the  course  of  scientific  research  should  follow  the  guiding 
principle  of  letting  a  hundred  flowers  bloom  and  letting  a  hundred  schools  of 
thought  contend.  We  must  not  forcefully  demand  unification  of  different  view¬ 
points  .  Everyone  can  bring  these  problems  home  to  study  and  study  again  and 
then  discuss  them.  I  believe,  if  we  do  so,  we  will  surely  have  an  even  bet¬ 
ter  Third  National  Selenology  Academic  Discussion  Conference,  and  we  will 
surely  be  able  to  continue  to  improve  the  theoretical  level  of  our  nation’s 
research  in  selenology. 

My  contact  with  the  work  of  selenology  happened  3  years  ago.  At  the  time, 
selenology  research  had  just  begun  in  our  nation.  Some  comrades  mobilized  me 
to  listen  to  people's  concerns.  As  a  result,  I  became  more  and  more  inter¬ 
ested.  I  thought,  I  have  returned  for  33  years  now,  what  have  I  accomplished? 
Wasn't  it  management  of  scientific  research  and  the  participation  in  decision¬ 
making  and  organizing  leadership!  For  more  than  30  years,  my  work  basically 
belonged  to  the  work  of  selenology.  But  at  the  time,  the  term  "selenology" 
did  not  exist.  The  work  was  carried  out  blindly,  and  I  was  only  an  uncon¬ 
scious  selenology  worker  (laughter).  Therefore,  there  was  a  lot  of  blindness 

*This  is  an  excerpt  from  the  speech  by  Comrade  Qian  Sapqiang  on  11  October 
1981,  at  the  closing  ceremony  of  the  National  Science  of  Science  Theory  Dis¬ 
cussion  Conference.  This  article  was  edited  by  Comrade  Jiang  Guohua  [5592 
0948  5478] — Editor's  note.  ' 


-  167  - 


in  the  work.  We  did  not  thiiik  of  this  in  the  past.  As  China’s  Scienology 
research  developed  bit  by  bit,  it  has  now  found  its  niche  (laughter),  which 
is  the  realm  of  scienology.  Although  I  specialize  in  physics  and  scientific 
technology,  in  the  overall  view,  my  true  area  of  activity  is  still  more  closely 
related  to  scienology. 

Theoretical  research  in  scienology  must  contribute  to  building  China’s  social¬ 
ist  modernization.  This  is  what  the  party  expects  from  us,  this  is  what  the 
state  expects  from  us,  and  this  is  what  the  people  expect  from  us.  It  is  not 
because  the  term  "scienology”  has  emerged  abroad  that  we  have  to  study  it. 

The  reason  we  want  to  strengthen  research  in  this  aspect  is  solely  to  solve 
China’s  actual  problems  and  to  explore  the  laws  of  development  of  our  nation’s 
science,  in  other  words,  to  contribute  to  the  building  of  our  nation’s  modern¬ 
ization.  On  the  other  hand,  only  by  combining  it  with  the  actual  situation 
in  the  development  of  our  nation’s  science  can  theoretical  research  in 
scienology  have  a  root,  establish  Itself  and  be  creative. 

Today,  in  our  nation’s  modernization,  there  are  many  topics  that  are  closely 
related  to  scienology  research,  for  example:  the  relationship  between  science 
and  technology  and  economic  and  social  development,  the  relationship  between 
science  and  technology,  the  relationship  among  basic  research,  applied  re¬ 
search  and  technical  development,  etc.  I  hope  that  comrades  handle  these  re¬ 
lationships  well  in  selecting  research  topics  and  in  determining  the  direction 
of  research. 

Below,  I  will  offer  some  opinions  from  the  point  of  view  of  summarizing  my 
personal  experience  and  scientific  research  management  as  an  unconscious 
scienology  worker  to  serve  as  a  reference  for  comrades.  Please  correct  me  on 
the  points  you  find  inappropriate. 

(I)  Strengthening  Applied  Research  and  Technological  Development  Are  the 
Keys  To  Realizing  Modernization  of  Industry 

China  is  a  large  socialist  nation  and  also  a  developing  nation  that  emerged 
from  a  semifeudal  and  semicolonial  society  without  going  through  the  stage  of 
development  of  a  capitalist  society.  Starting  from  Dr  Sun  Yat-sen  and  tracing 
backwards  to  the  first  half  of  the  19th  century,  progressive  elements  all 
wanted  to  begin  working  hard  for  the  prosperity  of  the  country,  even  though 
it  was  much  later  than  Japan’s  Meiji  Restoration.  But  because  of  many  rea¬ 
sons  ,  up  to  now,  there  is  still  a  big  gap  between  us  and  Japan  in  economic 
development  and  in  science  and  technology.  The  government  of  the  Manchu 
dynasty,  especially  during  its  later  years,  was  very  corrupt  internally. 

Headed  by  the  Empress  Dowager,  not  even  the  opinions  of  the  reformers  were 
accepted,  therefore,  the  situation  forced  the  occurrence  of  the  revolution  of 
1911.  Our  nation’s  history  was  different  from  that  of  Japan  and  also  differ¬ 
ent  from  that  of  European  nations. 

Europe  was  the  origin  of  modern  natural  science,  or  more  precisely,  natural 
science  that  expressed  laws  and  relationships  in  quantities  began  in  Europe. 

At  the  time,  the  creators  included  Galileo  and  others.  Before  this,  or  about 
400  years  ago,  Europe  was  not  more  advanced  than  us.  The  many  facts  recorded 


168  - 


in  the  book  ”A  History  of  Chinese  Science  and  Technology”  by  British  scholar 
Joseph  Lee  fully  proved  this  point.  But  since  the  Renaissance,  the  gap 
gradually  widened.  The  Renaissance  was  the  germination  of  European  capitalist 
culture  and  ideology.  It  was  the  product  of  the  newborn  capitalist  produc¬ 
tion  releations.  It  advocated  humanism  and  opposed  the  feudal-religious 
thought  centered  around  God.  For  example,  Italians  represented  by  Galileo 
freed  themselves  from  many  restrictions  and  achieved  a  high  degree  of  personal 
development,  and  with  the  Influence  of  the  tradition  of  Greek  culture,  their 
thoughts  turned  to  the  discovery  of  the  external  world,  and  these  were  ex¬ 
pressed  in  written  descriptions  and  in  mathematical  relations  of  observed 
data.  They  manufactured  things  and  developed  things,  and  bit  by  bit,  they 
formed  a  scientific  research  based  mainly  on  the  modern  consciousness  of  ob¬ 
serving  phenomena.  Finally,  these  were  summarized  in  mathematical  or  logical 
and  deductive  scientific  laws.  Among  the  comrades  here  today,  there  are  those 
who  have  studied  physics  in  middle  school.  The  most  difficult  concepts  to 
understand  when  first  studying  physics  are  in  the  first  chapter  on  mechanics. 
The  most  difficult  concept  in  mechanics  is  acceleration.  In  ordinary  life  ex¬ 
periences  ,  they  are  only  forces  and  speed ,  and  establishing  the  concept  of 
acceleration  is  not  easy  at  all.  It  was  founded  after  many  years  of  observa¬ 
tion  and  study  by  Galileo,  It  was  on  the  basis  of  astronomical  observations, 
experiments  and  research  by  scientists  of  the  generations  before  and  after 
Galileo  that  Newton  was  able  to  finally  summarize  the  findings  into  the  famous 
"Newton’s  three  laws  of  motion"  and  the  "law  of  gravity"  which  in  turn  estab¬ 
lished  a  firm  foundation  for  the  various  branches  of  science,  engineering  and 
technology.  Later,  the  advent  of  the  capitalist  Industrial  Revolution  enabled 
capitalists  to  use  natural  science  as  a  means  to  pursue  wealth  and  riches. 
Science  thus  possessed  the  historical  condition  for  a  large-scale  transforma¬ 
tion  directly  into  a  productive  force.  From  then  on,  a  new  era  of  a  close 
combination  between  science  and  industry  began.  Science  entered  the  realm  of 
material  production  on  a  large  scale,  and  this  greatly  improved  the  productive 
forces  of  the  capitalist  society.  Conversely,  the  development  of  productive 
forces  of  the  capitalist  society  also  greatly  hastened  the  historical  progress 
of  socialization  of  scientific  labor.  Therefore,  I  often  said  the  emphasis 
of  capitalist  nations  on  science  and  technology  has  a  long  history  of  develop¬ 
ment  as  background  for  understanding.  They  have  formed  such  a  tradition.  No 
matter. how  i^orant  a  capitalist  is,  at  the  end,  he  will  learn  to  rely  on 
scientific  and  technical  experts.  This  is  because  without  scientists,  engi¬ 
neers,  and  skilled  technical  workers,  and  without  carrying  out  industrial  and 
Scientific  research  and  developmental  studies,  his  products  will  lose  their 
competitiveness  and  money  will  not  be  earned.  Therefore,  it  is  not  that 
capitalists  especially  like  scientific  and  technical  experts,  it  is  the  result 
of  the  importance  of  "money"  in  the  eyes  of  the  capitalists.  Holland,  for 
example,  utilized  the  achievements  in  the  study  of  optics  to  push  forward  the 
development  of  the  eyeglass  manufacturing  industry.  We  must  realize  that  that 
was  during  the  middle  of  the  17th  century.  At  the  time,  manufacturing  eye- 
glasses  was  as  attractive  as  today’s  manufacturing  of  tape  recorders.  Many 
old  people  who  could  not  see  could  solve  the  problem  by  -wearing  a  pair  of 
glasses.  This  produced  a  social  effect.  As  a  result,  the  capitalists  became 
rich  and  at  the  same  time  optics  developed  in  a  more  rapid  way. 
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In  recent  times,  the  relationship  between  industrial  development  and  scien¬ 
tific  research  became  even  closer.  For  example,  everyone  knows  that  German 
products  are  ingenious  and  sturdy  and  Japanese  ^Toyota”  cars  are  sold  every¬ 
where  but  the  German  ''Mercedes-Benz”  is  also  widely  used.  This  is  because 
Germany  has  its  historical  tradition  and  a  tradition  of  emphasizing  applied 
research  and  developmental  research  in  industrial  development. 

According  to  recollections  of  comrades  who  had  worked  in  the  materials  re¬ 
search  laboratory  of  Germany's  Siemens  Company  at  the  beginning  of  the  1940' s, 
Siemens'  electric  current  meter  that  was  sensitive  to  weak  current  was  sold 
throughout  the  world.  The  key  was  the  materials  research  laboratory  at 
Siemens  which  developed  high  quality  materials  for  each  part  of  the  current 
meter.  The  materials  laboratory  at  the  time,  if  described  by  today's  classi¬ 
fication  of  specialization,  could  be  described  as  an  entity  combining  the 
science  of  metallurgy,  the  science  of  metals,  solid  state  physics,  and  mater¬ 
ial  mechanics.  The  problems  of  technology  and  techniques  proposed  in  produc¬ 
tion  were  all  brought  to  the  laboratory  to  be  solved.  According  to  these 
comrades,  this  was  not  only  so  at  Siemens,  almost  all  major  German  companies 
had  a  corresponding  industrial  research  laboratory.  This  may  be  one  important 
reason  German  industry  has  always  remained  in  the  leading  position  in  the 
world.  For  example,  America's  Bell  Telephone  Company  laboratories  are  also 
world  famous.  They  have  many  scientists  as  talented  as  Langmuir.  Most  of  the 
laboratories  of  American  universities  allow  visitors,  but  the  Bell  Laborator¬ 
ies  generally  do  not  allow  visitors.  Their  work  is  often  several  years  ahead 
of  present  production  needs.  It  is  said  that  some  companies  are  again  ad¬ 
vertising  in  the  newspaper  to  hire  researchers  in  the  theory  of  particle 
physics  at  high  salaries.  This  obviously  is  not  for  present  needs. 

They  are  pf sparing  for  several  years  later  to  use  the  research  methods  used 
in  particle  theory.  They  have  such  farsightedness  and  they  want  to  make 
definite  preparations  in  particle  theory  to  explore  new  roads  for  future  de¬ 
velopment.  The  purpose  of  mentioning  this  is  to  explain  that  after  World 
War  II,  American  capitalists  have  paid  more  and  more  attention  to  scientific 
research.  At  many  places,  small  factories  and  small  designing  offices  are 
established  right  next  to  universities  to  attract  and  to  make  it  convenient 
for  university  professors  and  teachers  to  concurrently  engage  in  applied  re¬ 
search  and  development  research. 

Take  Japan  as  an  example.  The  universally  accepted  view  is  that  Japan's  in¬ 
dustrial  sector  pays  a  lot  of  attention  to  applied  sciences,  applied  research 
and  technological  development.  When  we  were  young,  we  looked  down  on  Japanese 
goods.  We  said  that  Japanese  goods  were  of  poor  quality  and  they  broke  soon 
after  use.  Yet  Japanese  products  are  now  very  different  after  30  to  40  years 
of  efforts.  Japan  may  have  relied  on  developing  science  and  technology  be¬ 
cause  of  its  natural  historical  conditions  of  having  a  small  national  ter¬ 
ritory,  scarce  resources,  and  a  large  population.  Otherwise,  its  products 
would  not  have  entered  the  world  market,  and  it  would  not  have  been  able  to 
compete  with  developed  nations.  Therefore,  it  engages  in  more  applications 
type  scientific  research.  Of  course,  Japan's  emphasis  on  scientific  research 
did  not  begin  after  World  War  II.  At  the  time,  there  was  a  magnetism  expert 
who  went  to  Germany  to  study.  After  he  returned,  he  first  began  establishing 
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a  metallurgical  research  institute.  It  was  this  research  Institute  that 
formed  the  scientific  and  technical  foundation  for  the  later  development  of 
Japan’s  iron  and  steel  Industry.  Many  things,  basic  research  and  developmental 
research,  technological  processes  and  scientific  technologies  all  came  from 
this  research  institute.  Therefore,  today’s  industrial  development  in  Japan 
is  inseparable  from  this  generation  of  old  scientists  who  began  emphasizing 
applied  research  and  developmental  research.  Japan  pays  a  lot  of  attention  to 
basic  sciences,  therefore  it  has  produced  such  remarkable  scientists  as  Yugawa 
Hidekl.  . 

Generally  speaking,  capitalist  nations  all  have  a  tradition  of  scientific  re¬ 
search  which  started  out  for  their  benefit  during  its  course  of  development. 

In  industrial  development,  more  emphasis  is  placed  on  the  achievements  of  ap¬ 
plied  science  and  technology,  and  more  emphasis  is  placed  on  applied  research 
and  development  research  that  are  suitable  to  and  needed  by  the  industries 
themselves . 

In  contrast,  we  lack  actual  understanding  of  the  important  function  of  science 
and  technology  in  promoting  national  economic  development.  We  do  not  have 
sufficient  understanding  of  the  importance  of  scientific  research  work  in  the 
industrial  departments,  and  we  have  not  truly  placed  it  at  the  position  it 
should  enjoy.  At  the  beginning  of  the  1950 ’s,  our  nation  accepted  a  group  of 
projects  with  assistance  from  the  Soviet  Union.  This  has  exerted  a  very  im¬ 
portant  influence  on  our  nation  which  now  has  a  major  industrial  contribution. 
This  should  be  fully  affirmed.  .  Noxir  it  seems  that  there  are  also  some  lessons 
which  are  worth  summarizing.  This,  we  did  not  fully  understand  the  technolog¬ 
ical  principles  of  some  of  these  projects.  Later,  corresponding  industrial  ap¬ 
plied  research  and  developmental  research  did  not  follow  up.  As  a  result, 
you  can  build  a  factory  and  it  can  operate  but  when  necessary,  you  can  also 
investigate  and  copy,  but,  you  will  not  be  able  to  establish  a  creative  abil¬ 
ity.  Without  a  creative  ability,  we  will  not  be  able  to  compete  against 
others  internationally.  Therefore,  since  liberation,  we  have  realized  great 
achievements  on  the  one  hand,  especially  in  the  industrial  sector.  Its  rela¬ 
tively  important  basic  industries  have  already  formed  a  complete  system,  but 
on  the  other  hand,  there  are  also  deficiencies,  nhat  is,  some  industrial  de¬ 
partments  did  not  pay  as  much  attention  to  applied  research  and  developmental 
research  as  they  should  have,  and  they  did  not  form  the  ability  to  carry  out 
industrial  and  scientific  research  to  promote  the  continued  development  of 
our  nation's  industry.  Not  possessing  a  strong  ability  to  carry  out  indus¬ 
trial  and  scientific  research  is  a  major  hindrance  to  our  progress  in  modern¬ 
ization  at  present.  This  lesson  is  one  which  we  should  remember  well. 

Practice  proves  that  in  some  Industrial  and  scientific  research,  first  of  all, 
applied  research  and  developmental  research  in  basic  industries  is  very  impor¬ 
tant.  This  is  the  key  to  our  nation’s  industrial  modernization.  Otherwise, 
the  whole  Industry  will  not  have  the  ability  to  climb  slopes.  It  will  lack 
self-reliance  and  the  ability  to  establish  itself  as  one  of  the  world’s  ad¬ 
vanced  industries.  Thus,  we  must  overcome  the  obstacle  posed  by  the  idea  of 
simply  relying  on  imports  without  digestion  and  specifically  copying  others. 

We  must  also  change  the  irrational  way  Of  providing  funds  only  for  importing 
equipment  without  providing  funds  needed  to  digest  and  improve  the  equipment. 
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Vice  Chairman  Deng  pointed  out  in  his  talk  at  the  science  conference  that  the 
key  to  the  four  modernizations  is  scientific  and  technological  modernization. 
This  is  right.  I  hope  our  industrial  departments  are  determined  to  carry  out 
effective  and  helpful  measures  to  strengthen  and  improve  the  scientific  re¬ 
search  ahillty  of  our  nat tone's  industries. 

(II)  Whether  It  Is  Basic  Research  or  Applied  Research,  Both  Must  Be  Strength¬ 
ened 

Recently,  many  people  are  again  discussing  the  problem  of  planning  our  nation’s 
scientific  research.  Some  say  that  too  much  capital  is  being  Invested  in  basic 
research  and  it  should  be  reduced.  Others  say  that  we  are  overly  emphasizing 
applied  research  and  this  should  be  lessened.  In  fact,  the  two  views  are  uni¬ 
lateral.  In  my  view,  whether  it  is  basic  research  or  applied  research,  we 
still  cannot  say  that  the  investment  is  too  much  now.  The  investment  is  not 
enough.  Some  localities  have  invested  far  from  enough.  Therefore,  I  believe 
there  should  not  be  any  debate  and  accusation.  We  should  in  turn  strengthen 
organization,  supplement  each  other,  make  overall  arrangements,  and  develop 
them  together.  Of  course,  I  am  not  saying  that  problems  of  Imbalance  in  plan¬ 
ning  or  distribution  do  not  exist.  This  should  be  noted  in  actual  work. 

Everyone  knows  that  what  we  call  science  is  the  system  of  knowledge  about 
nature,  society  and  thought.  Studies  in  the  history  of  science  show  that 
science  originated  from  human  production  and  actual" needs  in  living.  Its 
history  is  as  long  as  man’s  own  evolution.  Therefore,  science,  especially 
natural  science,  by  nature,  is  the  knowledge  of  man’s  understanding  of  nature 
and  man’s  efforts  to  rebuild  nature.  Basic  scientific  research  is  the  leading 
edge  of  man’s  understanding  of  the  objective  laws  of  nature  and  also  the 
starting  point  of  exploring  new  technological  areas.  It  can  be  easily  seen 
that  basic  science  is  the  cornerstone  of  modem  scientific  structure.  Basic 
scientific  research  is  the  ’’generator"  that  discovers  and  invents  ideas  of 
modem  science.’  The  Swedish  physical  chemist  Svante  August  Arrhenius  said 
"Theory  is  the  most  important  driving  force  in  the  realm  of  scientific 
knowledge ,... theoretical  research  can  point  out  in  which  direction  the  work 
should  be  guided  in  the  future  in  order  to  realize  the  greatest  achievement.’’^ 
This  is  very  true.  In  my  personal  experience,  I  realize  that  our  nation’s 
success  in  building  the  atomic  bomb  and  the  hydrogen  bomb  was  truly  insepar¬ 
able  from  our  early  grasp  of  basic  scientific  research  in  theoretical  physics. 

In  the  spring  of  1980,  at  the  particle  physics  theoretical  discussion  confers 
ence  held  in  Guangzhou,  many  Chinese-born  scientists  allowed  us  to  talk  about 
the  development  of  science  since  the  founding  of  new  China.  Their  questions 
were  very  straight  forward.  They  asked,  was  your  first  atomic  bomb  designed 
by  the  Russians?  We  said,  no.  The  Russians  did  not  design  it,  nor  did  the 
Jews,  it  was  designed  by  ourselves.  After  the  comment,  they  all  laughed.  Be¬ 
cause  the  first  American  atomic  boiinb  was  developed  with  the  pairtlcipatlon  of 
many  Jews,  and  the  hydrogen  bomb  was  developed  under  the  leadership  of  a 
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Hungarian  Jew,  Edward  Teller,  But  we  Chinese  developed  the 

aeomlc  bomh  ourselves.  In  the  1950’'s,  a  Soviet  adviser  came  and  said  he  would 
help  us  develop  atomic  energy,  hut  he  never  said  anything.  We  called  him  the 
"dtnub  monk.”  At  the  time,  the  design  institute  built  for  us  was  not  like  the 
ones  in  their  own  country,  surrounded  by  many  research  laboratories  and  experi¬ 
mental  laboratories.  They  began  by  saying  we  should  build  very  beautiful 
buildings  to  let  you  make  drawings  Inside.  What  was  the  basis  for  making  the 
drawings?  At  the  time,  we  had  a  figurative  saying  to  describe  the  situation; 

The  brain  is  in  Moscow  and  the  hands  are  in  Beijing.  The  design  institute  be¬ 
came  Moscow's  hands  extending  to  Beijing.  If  the  brain  did  not  give  commands, 
the  hands  had  to  stop  work.  We  pointed  out  at  the  time,  should  we  build  some 
peripheral  experimental  laboratories  and  research  laboratories.  He  said  they 
were  not  necessary.  When  you  have  the  need,  you  can  stand  on  our  shoulders  and 
climb  up!  This  was  such  a  smart  saying!  How  easy  it  is  to  climb  up  on 
someone  else's  shoulders!  But  when  this  someone  moves  his  shoulders  away, 
you  will  not  have  anything  to  hold  onto  and  you  will  fall  down.  Historical 
facts  proved  that  this  was  the  outcome.  I  repeat  this  history  today  to  show 
that  the  nation's  major  scientific  research  and  engineering  projects  must 
all  have  our  own  research  foundation .  Relying  on  others  will  never  be  relia¬ 
ble. 

Everyone  knows  our  nation's  science  and  technology  are  still  very  backward  in 
many  realms.  But,  cadres  in  theoretical  physics,  especially  cadres  in  atomic 
energy  theory,  were  trained  by  ourselves  after  liberation  and  under  the  party's 
leadership.  They  have  victoriously  completed  the  tasks  handed  to  them  by  the 
higher  authority  and  have  contributed  to  the  state.  Several  years  ago  I  went 
to  France.  They  thought  it  was  a  great  feat  for  our  country  to  develop  the 
atomic  bomb  and  the  hydrogen  bomb  ourselves.  They  said,  France  developed  its 
first  atomic  bomb  earlier  than  China,  but  China  developed  its  first  hydrogen 
bomb  before  France.  France  developed  its  hydrogen  bomb  more  than  7  years  after 
it  developed  its  first  atomic  bomb.  We  used  only  2  years  and  8  months.  What 
was  the  reason?  The  Frenchmen  of  course  had  an  estimate.  We  relied  on  our 
own  strength  and  we  were  able  to  develop  the  hydrogen  bomb  only  2  years  and  8 
months  after  our  first  atomic  bomb.  Besides  the  party's  correct  leadership, 

I  should  say,  our  scientists  grasped  theoretical  research  in  physics  early 
and  made  the  necessary  scientific  preparation,  ehis  was  very  important.  In 
the  viewpoint  of  the  science  of  science,  this  coincides  with  scientific  and 
strategic  decision.  It  also  coincides  with  the  general  laws  of  the  science 
of  science  studied  by  comrades  attending  this  conference,  even  though  the 
term  science  of  science  did  not  exist  at  the  time.  Of  course,  we  emphasize 
paying  attention  to  basic  research.  This  does  not  mean  that  it  should  share 
half  the  effort  with  applied  research  (including  developmental  research) . 
According  to  the  situation  in  Industrially  advanced  nations  and  our  own  his¬ 
torical  experience,  basic  research,  when  compared  to  applied  research,  does 
not  occupy  a  large  proportion  in  the  distribution  of  scientific  efforts.  Take 
the  atomic  energy  work  begun  in  the  1950 's  after  liberation  as  an  example. 
Research  in  theoretical  physics  constituted  about  5  percent  while  applied  re¬ 
search  and  experimental  research  constituted  over  90  percent.  At  the  time, 
those  engaged  in  theory  started  out  in  a  small  office  Inside  a  one-story 
house  in  a  four-unit  compound  and  courtyard.  But  because  this  5  percent  of  the 
basic  theoretical  research  team  always  remained  active  and  continued  to  work. 
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to  work  after  we  successfully  detonated  the  first  atomic  bomb,  we  were  able 
to  quickly  enter  the  development  of  the  hydrogen  bomb,  and  we  quickly  achieved 
success.  We  were  faster  than  France  maybe  because  we  saw  further  into  the 
future  -than  others  In  devising  scientific  tactics.  Therefore,  we  should  not 
neglect  basic  scientific  research. 

If  we  take  scientific  research  as  a  whole,  considering  it  in  the  overall  situ¬ 
ation  of  the  whole  nation *s  provinces,  cities,  higher  educational  institutions, 
industrial  departments,  national  defense  departments  and  the  science  academies, 
then,  we  should  say,  applied  scientific  research  in  our  nation  is  far  from 
enough.  For  example,  in  the  provinces  and  cities,  the  most  important  is  to 
carry  out  more  applied  research,  especially  applied  research  that  combines 
with  the  needs  of  the  provinces  and  cities.  We  cannot  allow  almost  every  pro¬ 
vince  and  city  to  engage  in  particle  physics  research  just  because  a  national 
particle  physics  theory  discussion  conference  was  held.  Within  the  whole 
nation,  we  can  have  some  comrades  at  several  universities  engaged  in  such  re¬ 
search,  but  as  a  province  or  city,  applied  science  that  is  most  closely  re¬ 
lated  to  the  locality  and  the  national  economy  and  that  is  the  most  urgent 
and  the  most  important  should  be  grasped.  In  some  developed  or  partially  de¬ 
veloped  industrial  nations,  there  are  many  such  cases.  For  example,  in 
Australia,  the  problems  with  cattle  dung  and  the  "rabbit  disaster"  were  solved 
locally  by  cooperative  efforts  between  biological  workers  and  medical  workers. 
As  a  result,  the  development  of  agriculture  and  livestock  production  was 
greatly  accelerated.  In  the  1950’ s,  we  successfully  controlled  locust  in  the 
Weishanhu  area.  This  is  also  a  very  good  proof.  Before  liberation,  we  would 
hear  of  locust  disasters  every  2  or  3  years.  The  locust  covered  the  sky  and 
consumed  large  expanses  of  food  grains.  After  liberation  and  under  the  lead¬ 
ership  of  the  party,  our  nation’s  biological  workers  and  local  scientific  work¬ 
ers  in  various  disciplines  cooperated  and  learned  the  place  of  origin  of  the 
locust  and  its  living  habits,  and  they  created  a  method  to  control  and  destroy 
it.  During  the  last  3  to  5  years,  locust  damage  has  been  basically/  eradicated. 
Such  applied  research  work  should  be  specially  noted  by  local  scientific  re¬ 
search  comrades.  Similarly,  industrial  departments  should  emphasize  Industrial 
applied  research  related  to  their  own  industries.  Agricultural  departments 
should  emphasize  applied  research  in  agriculture.  The  universities,  I  believe, 
should  engage  in  both  basic  research  and  applied  research.  In  the  past,  our 
universities  emphasized  education  and  paid  insufficient  attention  to  scien¬ 
tific  research.  I  believe,  first,  scientific  research  in  the  university 
should  be  applied  research  to  study  problems  related  to  and  brought  out  by  in¬ 
dustrial  and  agricultural  production  in  the  province  and  city  where  the  uni¬ 
versity  is  located.  Second,  scientific  research  in  the  university  should  be 
to  appropriately  develop  exploratory  basic  research.  With  the  addition  of  the 
Chinese  Academy  of  Sciences,  and  according  to  the  concrete  situation  of  the 
distribution  of  scientific  research  efforts  throughout  the  nation,  according 
to  the  principle  of  "emphasizing  the  basics,  emphasizing  Improvement,  to  serve 
the  national  economy  and  national  defense  buildup,"  and  according  to  the 
spirit  of  strengthening  the  function  of  the  Chinese  Academy  of  Sciences  in 
promoting  the  development  of  the  national  economy,  the  universities  should 
readjust  their  scientific  research  tasks.  In  this  way,  I  believe  our  whole 
nation,  as  an  overall  entity  of  scientific  endeavor,  can  organically  combine 
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basic  research  and  applied  research.  The  glorious  task  of  our  nation's  four 
modernizations  has  a  bright  future . 

An  ancient  Chinese  saying  said  it  well.  All  things  can  be  done  if  prepared 
for,  all  things  not  prepared  for  will  be  a  waste.  If  we  want  to  realize 
scientific  and  technical  modernization,  we  should  analyze  the  overall  situ¬ 
ation  of  our  nation's  scientific  endeavor  now.  We  cannot  repeat  what  others 
say.  Chairman  Mao  said;  ^'Analyzing  a  situation  well  is  very  beneficial.” 

Now,  the  actual  situation  of  our  nation's  scientific  endeavor  is  that  basic 
research,  applied  research,  developmental  research,  or  product  research  all 
need  to  be  strengthened.  Many  of  the  comrades  here  today  are  theorists  in 
the  science  of  science  and  in  management  science.  I  hope  that  you  will  bring 
this  point  back  to  the  localities  and  propagate  this  point  throughout  the 
nation  and  ask  the  leaders  at  each  level  to  pay  attention  to  this  point.  We 
are  a  socialist  nation  and  also  a  big  nation.  As  long  as  the  leaders  at  each 
level  understand  this  and  conscientiously  grasp  this,  then  the  victory  of 
scientific  and  technical  modernization  will  be  firmly  won.  ^ 

cm)  Party  Leadership  and  a  Good  Scholastic  Style  Are  the  Fundamental  Guar¬ 
antees  of  Scientific  and  Technical  Modernization 

I  have  returned  for  more  than  30  years,  and  I  have  always  been  involved  in  the 
organization  and  management  of  science  and  technology.  Although  some  achieve¬ 
ments  have  been  made  and  some  experience  has  been  acctjmulated,  many  mistakes 
have  been  made,  and  I  should  admit  that  scientific  research  management  to  me 
is  still  a  necessary  kingdom  that  has  not  been  completely  understood. 

As  some  comrades  pointed  out  in  research,  a  fundamental  principle  of  the 
science  of  science  is  to  manage  science  according  to  the  characteristics  of 
scientific  research  and  our  nation's  characteristics.  In  my  personal  experi¬ 
ence,  the  key  to  realizing  scientific  and  technical  modernization  is  to  in¬ 
sist  on  party  leadership.  There  must  be  a  scientific  research  team  with  liber¬ 
ated  ideology,  with  a  spirit  of  creativity  and  a  good  scholastic  style.  In 
remembering  the  years  1953  and  1954,  I  realize  that  because  the  party's 
leadership  was  correct,  because  there  was  a  relatively  uniform  group  of  lead¬ 
ers,  and  because  the  major  leading  comrades  were  enthusiastic  about  science, 
the  leading  comrades  held  an  attitude  of  allowing  scientific  research  personnel 
to  have  a  free  hand.  Everyone  felt  comfortable.  The  situation  was  stable  and 
united.  Everyone  wholeheartedly  engaged  in  scientific  research,  and  everyone 
contributed  their  talent.  Therefore,  party  leadership  and  good  cadres  will 
fully  mobilize  the  socialist  enthusiasm  of  scientific  and  technical  personnel. 
When  they  show  shortcomings  and  make  mistakes,  they  must  be  criticized  and 
helped,  but  we  must  always  do  as  Chairman  Mao  said;  "To  learn  from  past  mis¬ 
takes  to  avoid  future  ones,  and  cure  the  sickness  to  save  the  patient."  We 
must  start  out  from  the  point  of  view  of  cherishing  them,  because  the  purpose 
of  criticism  and  help  is  still  to  let  them  develop  a  greater  f tmction  in 
scientific  research  work. 

In  addition,  scientific  research  personnel  must  be  Red  and  expert,  and  they 
must  consider  this  a  working  characteristic  in  scientific  research.  They  can¬ 
not  simply  pursue  form.  They  cannot  be  demanded  to  attend  meetings  here 
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today  and  give  speeches  there  tomorrow.  Some  people  do  not  like  to  speak  but 
they  work  well. 

At  the  particle  physics  theory  discussion  conference  in  Guangzhou  in  January 
1980,  many  Chinese'^bom  scientists  unanimously  believed  that  the  most  impor-^ 
tant  aspect  in  scientific  work  is  creativity  when  they  talked  about  scholastic 
style.  In  a  certain  sense,  without  creativity  there  is  no  science.  Creativ¬ 
ity  is  the  soul  of  scientific  research.  Creativity  is  the  core  and  the 
quintessence  of  a  nation ^s  scientific  capabilities.  Therefore,  we  must  insist 
on  party  leadership,  carry  out  political  ideological  work,  create  a  lively^ 
and  active  working  environment  for  scientific  research  personnel  and  make  it 
easy  for  them  to  fully  develop  and  manifest  their  creative  intellect. 

Of  course,  the  formation  of  a  good  scientific  scholastic  style  similarly  relies 
on  the  democratization  of  the  academic  environment.  Everyone  knows,  the  key  to 
science  is  talent.  The  world  history  of  science  shows  that  the  growth  and 
training  of  large  numbers  of  able  scientific  and  technical  talent  and  even 
outstanding  scientists  are  possible  only  in  a  profoundly  academic  environment. 
The  training  of  talent  at  present  in  otir  nation  is  to  develop  fully  the 
function  of  middle-aged  and  young  scientists  under  the  guidance  of  older  gen¬ 
eration  scientists.  They  are  now  the  backbone  and  hard  core  of  our  nation’s 
scientific  research.  Therefore,  on  the  one  hand,  we  must  advocate  liberating 
ideology,  and  we  must  especially  advocate  that  middle-aged  and  young  scien¬ 
tific  workers  develop  the  spirit  of  creativity  which  young  people  possess, 

^r\A  on  the  other  hand,  we  must  advocate  academic  democracy,  correctly  treat 
creative  academic  thought,  and  avoid  the  suppression  of  new  bom  forces  which 
has  occurred  several  times  in  the  history  of  science.  I  believe  that  such 
people  can  be  found  at  any  time  among  people  of  any  nation.  They  begin  with 
a  shallow  foundation  of  knowledge,  but  they  work  hard,  they  do  not  fear  au¬ 
thority,  they  are  driven  by  an  irresistable  force  and  advance  along  the  road 
of  scientific  research.  And  very  outstanding  achievements  can  be  made  only 
because  of  their  hard  work.  But  when  they  learn  more  and  when  they  have 
acquired  a  special  skill  in  a  certain  field,  and  when  they  become  an  author¬ 
ity  within  a  definite  period,  they  frequently  become  what  some  comrades  had 
just  mentioned,  a  person  whose  body  of  knowledge  rejects  or  hinders  the  de¬ 
velopment  of  new  knowledge.  New-born  things  are  thus  in  danger  of  being 
suppressed  or  discouraged.  In  the  recent  history  of  physics,  a  relatively 
famous  case  was  the  Rejection  of  the  young  Danish  physicist  Bohr  by  J.  J. 
Thomson.  Everyone  knows  J.  J.  Thomson  was  a  British  physicist.  He  conducted 
a  lot  of  vacuum  discharge  experiments  and  proved  the  existence  of  the  electron. 
In  1897,  he  determined  the  electron  charge  to  mass  ratio  in  the  study  of 
cathode  rays  (electron  charge  e/mass  m),  thus  he  discovered  the  existence  of 
the  electron  by  experiment.  At  the  time,  the  center  of  experimental  physics 
was  indeed  in  Britain  at  the  Cavendish  Laboratory  at  Cambridge,  and  the  leader 
of  this  laboratory  was  J.  J.  Thomson.  Although  a  generation  of  outstanding 
physicists  were  trained  under  Thomson,  but,  as  a  Chinese  ancient  saying  said 
it  well,  "an  intellectual  has  a  thousand  worries,  and  he  will  make  a  mistake." 
Because  he  made  a  lot  of  achievements  in  the  study  of  the  electron,  and  be¬ 
cause  electrons  exist  in  every  atom,  therefore,  in  his  mind,  the  electron 
should  occupy  the  central  position  in  the  atom.  His  most  brilliant  student, 
Rutherford,  held  a  different  view  of  the  atomic  structure.  Later,  young  Bohr 
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came  to  Thomson  and  talked  about  his  idea  of  the  model  of  the  atom.  Thomson 
heard  him  but  did  not  believe  him,  and  refused  to  accept  Bohr  to  work  there. 
Later,  Bohr  found  Rutherford,  At  the  time,  Rutherford  had  left  Cambridge. 

They  had  similar  views  on  the  structure  of  the  atom.  Rutherford  asked  Bohr 
to  work  with  him,  and  not  long  afterwards,  they  finally  created  the. 

Rutherf ord-Bohr  model  of  the  atom.  This  was  the  model  of  the  atom  with  the 
atomic  nucleus  at  the  center  surrounded  on  the  outside  by  several  circling 
electrons  which  we  now  use.  Bohr  later  became  a  world  famous  first  rank 
physicist.  It  was  rumored  that  on  J.  J.  Thomson's  70th  birthday,  he  said 
regretfully  that  his  greatest  regret  in  his  life  was  not  to  have  accepted 
Bohr  as  his  student.  This  story  shows  that  when  a  person  acquires  a  lot  of 
knowledge  and  when  he  has  a  lot  of  authority,  sometimes  he  will  not  easily 
accept  new  things.  Such  cases  have  frequently  occurred  in  the  history  of 
science.  Before  a  person  becomes  well  knowh,  he  is  frequently  suppressed  by 
other  authority,  but  when  he  becomes  famous,  he  may  similarly  suppress  others. 
To  say  that  he  is  devious  is  not  necessarily  true,  but  such  facts  indeed 
exist.  Therefore,  besides  Insisting  on  party  leadership,  we  must  greatly 
advocate  a  good  scientific  scholastic  style.  A  good  scholastic  style  is  like 
a  good  work  style,  it  is  a  shapeless  force,  and  it  can  push  forward  and  pro¬ 
mote  our  nation  ^s  scientific  endeavors  to  help  develop  healthily  along  the 
correct  road. 
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Tianjin  KEXUEXUE  YU  KEXUE  JISHU  GUANLI  [SCIENOLOGY  AND  MANAGEMENT  OF  SCIENCE 
AND  TECHNOLOGY]  in  Chinese  No  5,  20  Dot  81,  pp  24-26 

[Article  by  Zhang  Yihong  [1728  0001  3414]  of  the  Gansu  Computer  Center;  "A 
Genetal  Quantitative  Appraisal  of  the  Societal  Functions  of  Computer  Centers"] 

[Text]  In  the  routine  management  of  science  and  technology,  it  is  necessary  to 
make  frequent  evaluation  of  multifunctional  technical  departments  geared  toward 
societal  service  such  as  computer  centers  in  order  to  analyze,  determine,  com¬ 
pare  and  appraise  the  performance  of  societal  service  and  the  contribution  of 
these  departments  in  a  given  period  or  in  different  periods  of  time  so  that 
comparisons  can  be  made  as  objectively  and  accurately  as  possible. 

The  actual  situation,  however,  is  often  relatively  complex.  In  order  to  make 
a  general  evaluation,  one  must  first  divide  the  overall  performance  of  the 
target  under  evaluation  into  a  number  of  categories .  Some  of  these  categories 
may  be  qualitative  performance  and  others  may  be  quantitative.  How  should  the 
evaluation  results  be  integrated  scientifically?  Within  the  category  of 
quantitative  performance,  the  measurement  units  of  various  quotas  are  not  al¬ 
ways  the  same,  so  how  should  the  computation  be  conducted  uniformly?  Differ¬ 
ent  departments  participating  in  the  evaluation  or  the  same  department  in  dif¬ 
ferent  periods  of  time  may  provide  a  different  number  of  services  to  the  so-r 
ciety,  so  how  should  the  comparisons  be  made?  And  so  on. 

In  order  to  solve  this  problem,  we  propose  the  following  general  quantitative 
evaluation  method  based  on  our  study  and  investigation  of  scientific  ability 
and  wish  to  share  our  work  with  other  investigations.  The  heart  of  this  method 
is  as  follows:  by  establishing  a  mathematical  model  known  as  the  performance 
index  appraisal  equation  and  with  the  aid  of  a  simple  calculation  of  a  few 
single-item  statistical  indicators,  a  general  performance  index  K  can  be  found 
which  is  then  used  as  the  only  quantity  for  comparison  or  measurement  in  the 
general  appraisal . 

We  believe  that  Investigations  made  with  this  model  will  provide  some  assis¬ 
tance  in  improving  our  S&T  management  standard  and  efficiency. 


-  178  - 


I.  Parameters  Gonsidered  In  Appraisal  Equation 

In  general,  the  contribution  of  a  computer  center  to  society  or  the  performance 
of  its  societal  function  depends  on  the  conditions  of  the  surrounding  environ¬ 
ment  and  the  need  for  a  computer  center.  For  the  sake  of  simplicity,  the  ef¬ 
fect  of  external  environmental  factors  do  not  appear  directly  in  the  model; 
instead,  they  are  taken  into  account  when  specific  single  parameters  are  deter¬ 
mined. 

In  the  investigation  of  the  societal  functions  of  an  open  public  computer 
center,  it  is  realized  that  this  type  of  department  should  provide  multi¬ 
functional  technical  services  to  the  society,  including  offering  machine  time, 
software  reprocessing,  data  storage  service,  organizing  academic  research  on 
the  development  of  computer  applications,  application  promotion,  popularization 
publicity,  organizing  technical  Information  exchange  activities  using  the  com¬ 
puter,  maintenance  and  repair  service,  and  application  of  coordinated  manager 
ment . 

Here  we  propose  function  parameters  in  eight  different  areas  as  the  external 
Variables  of  the  model,  and  further*  divide  them  into  four  modules  according  to 
their  role  and  status: 

1.  Equipment  condition  M; 

^  is  a  function  of  machine  time  parameter  software  function  parameter  and 
data  storage  function  parameter  S2. 

M  =  f(Y,  si,  S2) 

2.  Knowledge  and  intelligence  ; 

^  is  a  function  of  information  signal  utilization  parameter  technical  per¬ 
sonnel  structure  function  parameter  and  publicity  and  popularization 
function  parameter  T2, 

=  g(^,  Ti,  T2) 

3.  Supplement 

V  represents  other  added  noncentral  service  items. 

4  .  Policy  management  Gj 

G  represents  the  function  parameter  of  management  policy  and  external  coordinr- 
ation. 

Modules  (1),  (2)  and  (3)  above  belong  to  basic  function  and  module  (4)  belongs 
to  the  high-level  "amplification”  stage. 
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il.  Mathematical  Model  of  Appraisal  Equation 

Let  ^  be  the  function  index  of  a  computing  time  for  a  certain  time  interval 
representing  the  service  function  of  the  computer  center  to  the  society,  then 

K  =  G[Y  (aSi  +^S2)  +  X  (y  Ti  +  ^  T2)  +  e  V^] . (i) 

Suppose 

M  =  Y  (aSi  +p  S2) . (li) 

N  =  X  (y  Ti  T2)  . . (lii) 

F  =  £  . ....(iv) 

then  equation  (i)  may  also  be  rewritten  as 
K  =  G  (M  +  N  +  P) . . (v) 

In  equation  (i)  the  coefficients  ,  0  ,S,  and  ^  are  all  non¬ 
negative  and  in  general  not  equal  to  0,  The  sum  a+^  4*'y  +  ft  +  £  =1 

is  called  the  weighting  coefficient.  We  shall  call  equation  (i)  or  equation 
(v)  the  appraisal  equation  of  the  computer  center  function  index. 

III.  Determination  of  function  Parameters  and  Weighting  Coefficient 

1.  Function  parameters. 

Based  on  the  statistical  method  of  specifying  a  series  of  single  item  evalum 
ation  criteria  and  indexes,  we  may  assign  the  group  of  parameters,  G,  Y,  Si, 

S2>  X,  Ti,  T2,  and  V  specific  values  and  take  them  to  be  parameters  corres¬ 
ponding  to  the  evaluation  standard. 

For  example,  in  the  determination  of  the  machine  time  utilization  parameter  Y, 
we  may  specify  the  following  ^^machine  time  unit^^  as  an  index  for  evaluation 
measurement : 

(machine  time  unit)  +  (200,000  times/sec  x  0.5  kilobyte  internal  storage  x  1 
operating  user  terminal  x  1  hour  of  running  time) 

According  to  this  scheme,  a  computer  with  a  speed  of  500,000  operations/sec  and 
an  internal  storage  of  1  kilobyte  will  provide  100  ^’machine  time  units”  when 
five  users  used  the  machine  simultaneously  for  4  hours. 

We  may  represent  the  magnitude  of  Y  by  the  number  of  ”ma chine  time  units” 
actually  provided  by  a  certain  computer  center  during  a  given  time  period  (a 
certain  year  or  month).  When  several  computer  centers  are  being  compared,  one 
may  use  the  number  of  ’’machine  time  units”  of  a  certain  computer  center  (consid^ 
ered  to  be  an  evaluation  standard)  as  the  base  and  set  its  ^  value  equal  to  10, 
say,  and  then  compare  the  number  of  ’’machine  time  units”  of  other  computer 
centers  to  this  base  value  and  determine  their  Y  values  (a  specific  number 
greater  than,  equal  to,  or  less  than  10).  When  the  performance  of  the  same 
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computer  center  during  different  time  periods  is  being  compared,  the  same 
method  may  be  used  in  determining  ^ 

In  a  similar  fashion  we  can  also  specify  the  statistical  values  of  the  evalu¬ 
ation  criteria  and  index  for  parameters  G,  Si,  S2>  ^i,  T2  and  Vp  For  cer¬ 

tain  qualitative  items  we  may  adopt  an  ^^ambiguous  scoring  method'*  and  assign 
some  quantitative  values  to  these  items  according  to  the  degree. 

2.  Determination  of  the  weighting  coefficients. 

Weighting  coefficients  reflect  the  degree  of  influence  of  various  parameters  on 
the  results  of  general  appraisal.  Their  values  may  be  determined  by  the  lead¬ 
ership  organization  based  on  the  statistical  analysis  of  previous  data,  using 
relevant  policies  and  regulations  as  a  reference.  For  example, 

a  =  0.3,  ^  =  0.2,  y  =0.5,  &  =  0.2,  £  =  0.05, 

Weighting  coefficients  may  be  frequently  adjusted  according  to  shifts  in  policy 
emphasis, 

IV.  Applying  the  Appraisal  Equation 

First  of  all,  statistical  data  and  signal  information  for  different  time 
periods  of  all  computer  centers  participating  in  the  evaluation  should  be  prer- 
pared  and  ready.  Assuming  that  we  have  specified  the  statistical  method  for 
the  indexes  and  the  evaluation  criteria  for  the  function  parameters,  and  the 
leadership  has  ordered  the  distribution  of  weighting  coefficient  values  (or 
assigned  before  the  appraisal) ,  then  we  are  ready  to  use  the  appraisal 
equation  in  conducting  horizontal  and  vertical  comprehensive  appraisal. 

1.  Vertical  appraisal. 

When  appraising  the  function  index  changes  of  a  given  unit  for  different  time 
periods,  a  certain  time  period  O^ust  be  a  period  of  normal  operation)  may  be 
arbitrarily  chosen  as  the  basis  for  appraisal,  and  all  function  parameters 
in  this  period  taken  to  be  10,  then  the  function  index  for  this  period  is 
K  =  1000.  The  item  indexes  in  various  time  periods  to  be  evaluated  can  be 
compared  with  those  in  the  base  time  period  and  the  values  computed  for  the 
various  function  parameters  in  all  the  time  periods  (they  may  be  greater  than, 
equal  to,  or  less  than  10).  Substituting  these  values  into  Equation  (i) , 
the  function  index  value  K  can  be  calculated  for  the  time  periods.  For  ex¬ 
ample,  Ki  =  980,  K2  “  1150,  K3  =  1349,....  Quantitative  appraisal  can  then  be 
conducted  for  the  different  periods  of  time. 

2.  Horizontal  appraisal. 

When  the  function  of  different  units  in  the  same  time  period  are  compared,  one 
unit  may  be  arbitrarily  chosen  as  the  standard  for  appraisal,  and  its  function 
can  be  Kq  =  1000.  Using  a  comparison  calculation  method  similar  to  the  above, 
individual  item  function  parameters  are  first  calculated,  then,  using  Equation 
(i) ,  function  index  K  values  of  various  computing  center  are  computed,  e.g., 
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Ka  =  1086,  Kg  =  1549,  Kc  =  798,,.,,  Comparison  appraisal  can  then  be  carried 
for  different  units. 

It  is  clear  that  the  values  of  various  function  parameters  only  have  relative 
significance  and  that  they  are  dimensionless  quantities.  Weighted  operations 
can  be  made  and  the  comparability  is  independent  of  the  choice  of  appraisal 
standard. 

V.  Additional  Remarks 

1.  As  can  be  seen  from  Equation  (v) ,  the  definition  of  the  function  para^ 
meters  and  the  division  of  modules  are  universal,  A  technology  can  always  be 
divided  into  hardware  and  software,  and  management  is  an  ’’amplification’*  of 
the  technical  ability  (the  amplification  factor  may  be  greater  than,  equal  to, 
or  less  than  1) ,  If  the  management  is  in  shambles  and  the  policy  decision  full 
of  errors,  then  no  matter  how  great  the  technical  force,  it  cannot  play  its 
role.  Particularly,  when  G  =  0  and  K  ”  0,  nothing  can  be  achieved. 

2.  The  supplemental  module  P  =  e^^  is  not  the  main  mission  of  a  unit  and  has 
little  effect  on  the  appraisal  results.  For  this  reason,  a  relatively  small 
weighting  coefficient  e  is  used  to  attenuate  its  effect, 

3.  Using  the  appraisal  equation  as  a  mathematical  model,  one  can  clearly  see 
the  division  of  computer  application  organizations.  This  is  valid  even  for 
some  special  cases, 

(1)  When  Y  =  0  or  Si  =  S2  =  0,  we  have  M  =  0,  When  no  machine  is  available, 
the  organization  may  be  a  computer  technology  workshop.  In  this  case 

K  =  G[Y  (yTi  +t)T2)  +£V2] 

(2)  When  M  ^  0  but  N  =  P  =  0,  the  machine  is  available  but  research  and  pro'- 
motion  personnel  are  not.  This  would  be  strictly  a  computer  room, 

(3)  When  P  ^  0  but  M  =  N  =  0,  the  unit  will  be  strictly  a  maintenance  service 
station. 

(4)  Equation  (i)  can  also  be  used  in  planning  design  or  prediction  analysis 
for  the  mode  of  development  of  a  computing  center.  It  provides  some  basis 
for  decisionmaking.  This  method  may  be  generalized  to  appraise  not  only  sim¬ 
ilar  department  such  as  analysis  and  testing  centers  and  information  centers, 
but  also  the  teaching  and  research  abilities  of  higher  educational  institutes 
and  the  ability  to  treat  and  prevent  disease  of  medical  units,  using  the  same 
method  but  redefining  the  meaning  of  various  function  parameters  without  losing 
generality. 

Acknowledgment:  The  first  draft  of  this  paper  was  reviewed  by  comrades  of  the 
Computer  Committee  of  the  State  Scientific  and  Technological  Commission  and  the 
Computing  Technology  Institute  of  the  Academy  of  Science. 
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BRINGING  SCIENTISTS  MD  SCIENTIFIC  SPECIALISTS  INTO  POLICY-MAKING  PROCESS 

Taijin  KEXUEXUE  YU  KEXUE  JISHU  GUANLI  [SCIENOLOGY  AND  MANAGEMENT  OF  SCIENCE  AND 
TECHNOLOGY]  in  Chinese  No  5,  20  Oct  81  pp  2-6 

[Article  by  Xia  Yulong  11115  4416  7893]  ,-  Liu  Ji  [0491  0679],  Fen^  Zhijun 
[7458  0037  3182]  and  Zhang  Nianchun  |1728  1819  2797J  of  the  Shanghai  Selenology 
Institute:  "Leaders  in  Science  Policy-making"] 

[Text]  The  empirical  policy-making  with  regard  to  small  production,  it  is 
entirely  up  to  the  leader.  The  process  of  modernization  construction  is  a 
process  of  transforming  small  production  of  to  socialized  large-scale  produc¬ 
tion,  and  the  policy-miaking  must  be  made  more  scientifiCt  What  role  should  a 
leader  play  in  science  policy-making?  How  should  this  role  be  played?  What 
aptitudes  are  required  to  play  this  role?  All  these  are  questions  worthy  of 
serious  exploration. 

I.  Leaders  and  Scientists 

So-called  science  policy-making  is  making  decisions  based  on  a  sound  scientific 
process,  relying  on  scientists,  and  using  modern  methods  and  advanced  tech¬ 
niques.  Hence,  in  the  process  of  science  policy-making,  the  leaders  and  the 
scientists  are  two  forces  that  should  complement  each  other  and  there  should 
not  be  a  prefer-ence  toward  either.  The  correct  handling  of  the  relationship 
between  them  and  development  of  their  respective  functions  in  decision-making 
is  the  key  to  science  policy-making.  On  this  basis,  a  leader  must  have  suffi¬ 
cient  understanding  of  the  following  three  items: 

1.  The  work  of  scientific  specialists  is  an  indispensable  factor  in  science 
policy-making  because: 

(1)  Each  leader  is  a  policy-maker  with  regard  to  the  next  lower  level  and  an 
imp lementer  with  regard  to  the  next  higher  level,,  so  he  has  a  lot  of  routine 
work  to  go  through  and  it  is  impossible  for  him  to  conduct  an  in— depth  analysis 
on  each  and  every  policy  matter. 

(2)  Although  many  leaders  are  knowledgable  and  competent  people,  they  cannot 
possess  and  explore  a  series  of  methods  and  techniques  in  science  and  policy¬ 
making.  This  is  the  specialty  of  scientists  and  experts. 
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(3)  No  matter  how  wise  and  thorough,  one  always  misses  something.  The  all¬ 
knowing  and  always  correct  leader  simply  does  not  exist  in  reality.  Being  in 
a  high  position,  a  leader  must  listen  to  the  opinions  of  experts  with  an  open 
mind  in  order  to  prevent  or  reduce  policy  errors. 

2.  The  job  of  scientific  experts  is  to  assist  the  leadership  in  making  policy 
and  not  to  make  decisions  for  the  leadership  because: 

(1)  Although  quantification  is  an  important  factor  in  science  policy-making, 

in  practice  a  policy  decision  often  contains  some  aspects  that  cannot  be  quanti¬ 
fied  or  compared.  For  example,  there  is  no  common  quantified  comparison  indica¬ 
tor  for  investment  returns  in  industrial  and  culture  departments.  Besides, 
things  are  on  different  levels  in  the  world;  some  things  can  be  totally  under¬ 
stood  and  described  precisely  in  mathematical  terms,  some  things  can  be  ex¬ 
plained  clearly  but  cannot  be  described  mathematically,  other  things  can  be 
sensed  but  not  described  verbally,  and  there  are  still  other  things  that  cannot 
be  completely  comprehended  for  the  time  being.  All  of  these  may  require  policy 
decisions.  A  specialist  deals  primarily  in  quantifiable  work,  computes  the 
cost  and  benefit  of  various  factors  and  the  total  cost  and  benefit  of  various 
proposal  combinations,  and  works  out  the  order  of  merit  to  provide  the  leaders 
with  a  scientific  basis  for  policy  decisions.  The  real  key  in  policy-making 
lies  in  the  value  judgment  regarding  those  aspects  that  cannot  be  compared 
directly;  this  is  the  leader ^s  job  and  it  also  shows  the  level  of  his  decision¬ 
making. 

(2)  The  thought  pattern  and  the  scientific  method  and  technique  of  a  scientist 
are  often  based  on  ideal  conditions;  a  policy  decision,  however,  must  put  things 
into  practical  action.  Understanding  of  a  complex  situation  in  action  and 
utilizing  various  adaptive  techniques  are  precisely  the  requisites  of  a  pro¬ 
ficient  leader  in  a  position  of  having  an  overall  view. 

3.  The  following  three  problems  should  be  given  proper  attention  in  develop¬ 
ing  the  role  of  scientists  and  specialists  in  decision-making: 

(1)  Let  the  specialists  carry  out  their  independent  research.  In  any  policy 
decision,  experts  must  be  allowed  to  draw  their  own  scientific  conclusion 
based  on  the  objective  situation  in  order  to  benefit  the  policy-making.  The 
leaders  should  never  be  allowed  to  draw  the  conclusion  first  and  then  let  the 
experts  investigate  the  Vfacts”  and  invoke  the  "scientific  principles^  to 
"prove"  the  correctness  of  this  conclusion.  This  type  of  decision-making, 
although  it  has  the  appearance  of  being  backed  by  expert  opinion,  is  actually 
fooling  oneself. 

The  famous  American  management  scholar  Drucker  was  hired  in  1944  by  General 
Motors  as  a  management  policy  consultant.  On  his  first  day  at  work,  the 
company  president,  Sloan,  told  him:  "I  don^t  know  what  we  want  you  to  study 
or  to  write  and  I  don^t  know  what  results  you  should  obtain.  These  are  all 
up  to  you.  The  only  request  I  have  is  that  you  write  down  whatever  you  think 
is  correct.  You  do  not  have  to  worry  about  our  reaction  or  be  afraid  of  our 
objection.  Most  important,  you  do  not  need  to  accommodate  or  compromise  to 
make  your  proposals  acceptable  to  us.  Everyone  in  our  company  knows  bow  to 
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aGConnnodate  and  compromise,  and  we  do  not  need  your  help  on  that.  Of  course 
you  can  accommodate  and  compromise,  but  you  must  first  tell  us  what  is  correct 
so  we  can  make  the  correct  accommodation  and  compromise."  These  words  of  Sloan, 
who  is  praised  in  Western  management  fields  as  a  "genius  of  modern  organizh-r 
tion,"  are  worthwhile  for  the  leaders  and  experts  to  think  over. 


(2y  Let  the  experts  play  an  adversary  role.  The  nature  of  a  brain  trust  which 
assists  the  policy  decision  is  entirely  different  from  that  of  a  secretariat. 
The  job  of  a  secretariat  is  to  comprehend  and  carry  out  the  leader's  inten¬ 
tions  and  it  is  judged  by  the  accuracy  of  its  comprehension  and  the  thorough¬ 
ness  of  its  execution.  The  brain  trust  serves  the  policy  maker  with  the  re¬ 
sults  of  its  independent  scientific  research  and  it  is  judged  basically  by 
how  much  real  knowledge  and  how  many  brilliant  ideas  it  can  come  up  with. 
Without  different  views  and  the  courage  to  speak  up,  a  brain  trust  will  no 
longer  be  a  brain  trust.  Whether  or  not  accepted  by  the  superior,  the  opin¬ 
ions  and  suggestions  of  the  brain  trust  have  positive  significance;  at  least, 
it  lets  the  leader  hear  both  sides.  We  believe  that  if  one-third  of  the  sug¬ 
gestions  of  a  think  tank  or  a  brain  trust  are  followed,  it  is  above  average. 

If  more  than  half  of  the  recommendations  are  adopted,  that  is  outstanding. 

But  if  100  percent  of  the  opinions  are  accepted,  it  indicates  that  either  the 
scientists  are  exceeding  their  duty  or  the  leadership  is  incapable,  and  this  is 
very  dangerous  to  policy-making. 

C3)  Do  not  be  swayed  by  the  experts.  A  leader  must  always  remember  that  he 
is  the  one  who  makes  the  decisions.  Scientists  are  also  members  of  society 
and  they  are  of  various  qualities;  some  do  not  hesitate  to  speak  their  minds 
and  some  like  to  go  along  with  the  leader ^s  intention.  Even  among  those  who 
are  not  afraid  to  speak  out,  some  of  their  opinions  are  correct  and  some  are 
not.  Thus,  a  leader  that  completely  relies  on  experts  is  essentially  neglect¬ 
ing  his  duty. 

The  best  way  to  prevent  being  swayed  by  experts  is  to  listen  to  the  opinions 
of  various  specialists.  One  can  make  a  judgment  only  by  comparison.  Do  not 
be  afraid  of  too  many  opinions,  the  key  is  for  the  leader  to  judge  the  opinions 
strictly  on  their  merits,  regardless  of  how  close  or  prestigious  the  expert  is. 
Furthermore,  one  should  pay  attention  to  an  expert  who  is  not  afraid  to  speak 
the  truth,  especially  if  his  candid  opinion  was  rejected  earlier  and  later 
proven  to  be  correct.  Otherwise,  the  capable  people  will  stay  away  and  one 
will  be  surrounded  by  narrow-minded  people.  Comrade  Chen  Yun  [7115  0061]  once 
said;  "If  you  are  constantly  hailed  by  the  people,  any  mistake  you  make  will 
be  a  grave  one,"  Pollcv-makers should  take  this  as  a  motto. 

II.  How  Can  a  Leader  Make  Scientific  Decisions? 

When  the  experts  come  up  with  a  policy  proposal  based  on  scientific  procedure 
and  submit  it  to  the  leader,  how  should  the  leader  contemplate,  investigate 
make  a  decision  in  a  scientific  manner?  We  believe  that  attention  should 
be  concentrated  on  the  following  four  areas;  _ 
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1,  Investigate  whether  the  proposal  is  consistent  with  the  predetermined 
policy  goal  and  value  standard. 

The  policy  goal  is  the  predominant  essential;  if  a  proposal  deviates  from  the 
policy  goal  or  is  irrelevant  to  the  policy  goal,  then  it  is  undesirable  no 
matter  how  sophisticated  the  policy-making  technique  and  mathematical  method 
used  in  the  proposal . 

In  evaluating  the  value  of  a  proposal,  one  should  primarily  weigh  those  as¬ 
pects  that  cannot  be  compared  directly.  Among  the  incomparable  aspects,  the 
only  judgment  factor  is  value.  In  general,  there  are  three  values — academic 
value,  economic  value  and  social  value— and  they  should  be  treated  without 
preference.  Ordinarily  there  are  social  objective  evaluations  of  all  three 
values,  and  leaders  should  have  a  thorough  understanding  of  them.  But 
societal  evaluations  vary;  a  leader  must  have  his  own  opinion  and  combine  it 
with  the  societal  evaluation  so  that  he  can  achieve  a  certain  effective  balance 
between  substances  that  cannot  be  directly  compared. 

One  important  aspect  in  weighing  a  policy  decision  is  the  principle  of  inter¬ 
est,  There  are  only  three  situations:  the  first  one  is  with  advantages  and 
without  disadvantages,  the  second  situation  is  with  both  advantages  and  dis¬ 
advantages,  and  the  last  situation  is  with  disadvantages  and  without  advantages. 
Regarding  the  second  situation,  there  are  cases  in  which  the  advantages  out¬ 
weigh  the  disadvantages,  the  advantages  and  disadvantages  are  equal,  or  the 
disadvantages  outweigh  the  advantages.  Regarding  the  third  situation  there  is 
also  the  difference  of  different  degrees  of  disadvantage.  In  contemplating  a 
policy  decision,  the  case  of  advantages  overwhelming  disadvantages  is  natur¬ 
ally  desirable,  but  in  some  real  situations  one  xrould  do  well  to  opt  for  the 
least  adverse  condition,  Ror  example,  because  of  a  wrong  policy  decision  in 
the  beginning  or  because  of  a  drastic  change  in  circiimstances,  a  certain  engi¬ 
neering  project  has  very  little  hope  of  continuing;  then,  although  investments 
are  already  made,  one  should  make  a  firm  decision  to  call  off  the  project  in 
order  to  avoid  further  loss.  There  are  often  times  when  we  have  to  take  a 
sxnall  loss  to  make  a  greater  gain;  doing  business  below  cost  in  order  to  occupy 
a  corner  of  the  market  is  one  example.  In  short,  a  leadership  that  is  always 
unilaterally  hoping  for  the  maximum  gain  regardless  of  the  circumstances  does 
not  necessarily  make  good  policy  decisions, 

2.  Different  types  of  policy  decisions  require  different  kinds  of  thinking. 

As  is  well  known,  according  to  the  nature  of  the  goal,  there  are  definite  and 
indefinite  policy-making  (also  known  as  regular  and  Irregular  policy-making. 

When  a  leader  evaluates  the  research  report  of  experts  and  makes  the  final 
decision,  these  two  cases  should  be  distinguished  and  given  different  consider¬ 
ation. 

For  definite  policy-making,  since  the  results  are  definitely  at  hand,  the  policy 
decision  is  simply  choosing  the  optimum  proposal  based  on  available  information. 
In  doing  this,  the  decision-maker  should  go  all  out  with  determination  for  the 
best  result.  Not  enough  determination  and  effort  will  mean  a  lost  opportunity 
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and  failure  to  obtain  the  optimum  result  even  if  the  best  plan  is  chose.  This 
is  a  frequent  cause  of  error  in  definite  policy-making. 

For  indefinite  policy  making,  there  are  three  considerations: 

(1)  ’*Play  it  by  ear”;  the  pace  should  not  be  too  fast.  Avoid  overconfidence 
and  reckless  action. 

(2)  Several  schemes  should  proceed  simultaneously  in  experimenting  at  the  test 
stage.  Each  scheme  should  be  different  in  principle,  This  not  only  makes  the 

^  chance  of  success  several  times  greater,  but  it  also  allows  the  accumulation  of 
experience  and  even  if  the  plan  fails,  the  new  policy  will  be  on  a  good  founda^ 
tion, 

(3)  Concentrate  efforts  on  signal  feedback.  Pay  attention  to  information  col-^- 
lection  and  consolidate  the  information  in  a  timely  way  in  order  to  make  an 
opportune  change  of  plan.  In  indefinite  policy-making  errors  are  unavoidable. 
The  important  thing  is  to  discover  errors  and  immediately  consolidate  the  ex¬ 
perience  and  change  the  course.  If  one  held  fast  to  the  same  approach  even 
after  errors  were  made,  that  would  compound  the  errors  and  lead  to  disastrous 
loss.  Never  ignore  the  study  of  error,  because  a  latecomer’s  success  if  often 
built  on  a  pioneer ’^s  mistakes. 

In  addition,  there  are  two  more  types  of  policy  decisions  in  the  indefinite 
category:  risky  policy-making  and  competitive  policy-making.  Each  has  its  own 
rules  of  consideration. 

For  the  risky  type  of  policy  decision,  the  following  four  considerations  should 
be  stressed: 

(1)  Choose  the  most  promising  plan  of  action, 

(2)  Prepare  the  necessary  contingency  plans  so  that  any  possible  unantici¬ 
pated  event  can  be  handled  with  ease, 

(3)  Have  some  leeway,  such  as  backup  troops  in  a  war  situation  or  a  reserve 
fund  in  investment  construction. 

(4)  Carry  out  test  stage  experiments  whenever  possible  so  as  to  change  the 
high-risk  policy  decision  into  a  more  definite  policy  decision. 

For  competitive  pollcy'-making,  the  following  four  points  should  be  kept  in  mind: 

(1)  Know  your  competitor  well,  check  his  strength  and  attack  his  weakness. 

The  competitor's  strength  is  an  objective  reality  and  cannot  be  denied  or 
eliminated,  but  it  can  be  suppressed  so  that  it  cannot  fully  develop.  Pursue 
the  competitor's  weakness  and  use  it  skillfully.  Causing  the  competitor  to 
make  the  wrong  decision  is  itself  a  good  move. 

(2)  Know  yourself  well  and  develop  your  strength  and  hide  your  weakness.  At¬ 
tacking  the  enemy ^s  weak  point  with  your  strong  point  is  the  basic  criterion 
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of  succeeding  in  competitive  policy  ^king.  If  you  find  that  your  weakness 
cannot  be  protected,  then  it  is  better  to  cease  the  competition  and  consider 
other  alternatives.  Never  force  it, 

(3)  Take  the  enemy  by  surprise  and  thereby  eliminate  the  opponent ’'s  strength 
and  your  own  weakness  from  the  contest.  Surprises  cannot  be  used  repeatedly, 
the  "empty  castle  trick"  [a  bluff]  is  wonderful  but  Zhu  Geliang  [6175  5514 
0081]  would  never  have  used  it  twice, 

(4)  Make  the  strategy  dynamic.  The  key  to  winning  a  battle  often  lies  in  a 
timely  switch  of  strategy.  Whoever  stays  ahead  of  the  game  will  have  the  in^ 
itiative. 

It  should  be  pointed  out  that  the  rules  of  competitive  policy-making  stated 
above  apply  to  international  competition.  They  should  not  be  used  in  domestic 
competition  between  enterprises  under  socialist  conditions.  Here  mutual  as¬ 
sistance  and  cooperation  should  be  stressed.  This  point  must  not  be  neglected, 

3.  The  essence  of  policy-making  is  a  systematic  viewpoint  with  the  overall 
picture  in  mind. 

In  large  production,  everything  belongs  to  some  level  of  the  system.  Within 
a  given  system,  there  exist  complex  mutual  interactions  between  the  part  and 
the  whole.  Something  desirable  to  the  part  may  not  be  beneficial  to  the  whole 
and  may  even  be  hazardous  to  the  overall  situation.  Conversely,  something  un^- 
favorable  for  the  whole  will  eventually  affect  the  interests  of  the  parts. 

This  calls  for  the  leader  to  have  a  systematic  view  and  to  make  policy  decis¬ 
ions  from  a  strategic  angle.  Specifically: 

(1)  Policy  decisions  must  be  made  with  consideration  given  to  the  entire 
system,  the  relevant  system  and  the  previous  policy.  They  should  all  be  com¬ 
patible  and  coordinated, 

(2)  There  should  be  a  thorough  understanding  of  which  systems  will  be  affected 
by  the  policy  results  and  what  countermeasures  and  changes  these  systems  will 
provide  in  response, 

(3)  The  policy  should  be  developed  systematically.  Not  only  is  the  policy¬ 
making  itself  a  project  of  system  engineering,  but  the  execution  of  the  policy 
must  also  be  carried  out  step  by  step.  Subsystems  of  the  next  stage  must 
serve  the  big  system  of  the  previous  stage.  This  is  the  only  way  to  guarantee 
final  realization  of  the  policy  goal.  If  a  policy  is  not  carried  out  system¬ 
atically,  it  is  at  best  a  "slogan,'"  and  there  is  no  specific  guideline  to 
follow  in  the  execution  of  the  policy;  sometimes  there  may  even  be  totally 
Irrelevant  activities  taking  place,  and  this  is  the  biggest  mistake  of  a 
policy.  In  his  book  "The  Effective  Executive,"  Dructer  cxfLteH  an  example  where 

a  company  decided  to  make  certain  changes  while  at  the  same  time  promoting 
several  conservatives  to  the  posts  of  director  and  deputy  directors;  conse¬ 
quently,  the  reform  failed.  When  the  personnel  subsystem  contradicts  the 
reform  of  the  overall  system,  the  principle  of  systematic  development  is 
violated.  Similar  incidents  are  not  unusual  here.  For  instance,  the  reform 
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policy  of  our  industrial  management  system  is  specialization  of  production. 

It  Is  no  doubt  a  correct  policy,  but  the  policy  has  not  yet  been  developed 
systematically b  Take  the  tax  system;  if  a  product  is  taxed  every  time  it 
passes  through  a  plant,  the  cost  is  greatly  increased  in  specialized  produc-- 
tion.  This  will  invariably  impede  the  administration  of  the  reform  policy  of 
specialization. 

In  making  systematic  policy,  the  policy -maker  must  always  remember  to  look  at 
the  overall  picture  before  attending  to  the  details.  When  a  department  is 
planning  development  schemes,  for  example,  the  strategy,  goal  and  fundamental 
principle  should  be  established  first,  and  one  should  never  dive  into  specir^ 
fics.  Stacking  up  a  number  of  projects  is  definitely  not  equal  to  planning. 
Only  when  the  various  projects  are  organically  put  together  according  to 
strategy,  goal  and  principle  is  it  real  planning.  The  objective  of  devising  a 
plan  is  not  to  strive  for  one  or  two  ’’winners,^’  but  to  improve  the  entire  de^ 
velopment  ability.  Of  course,  after  the  overall  picture  is  clearly  defined, 
the  details  cannot  be  neglected  either.  Failure  at  the  final  stage  due  to  an 
error  in  some  detail  is  by  no  means  unusual.  But  detailed  arrangements  are  the 
business  of  subsystems  at  various  levels;  the  main  job  of  a  policy-maker  is  to 
deal  with  the  overall  picture. 

It  is  rare  to  have  a  policy-maker  who  is  expert  on  both  major  and  minor  matters 
Understanding  the  big  picture  and  being  hazy  about  detail  is  fine,  but  a  leader 
who  is  hazy  about  the  overall  picture  and  sharp  about  details  will  be  in  trouble 
A  policy-maker  who  is  ignorant  about  both  the  overall  picture. and  the  details 
is  a  disaster.  It  should  be  explained  that  the  reason  it  is  undesirable  to 
have  a  policy-maker  who  is  sophomoric  on  the  overall  picture  and  sharp  about 
details  is  because  he  only  appears  to  be  bright,  but  he  fools  people  and  he 
fools  himself.  Such  a  policy-maker  not  only  jeopardizes  the  policy  system 
but  also  learns  no  lessons  from  failure.  As  for  a  leader  that  is  ignorant 
about  both  major  and  minor  matters,  the  problem  is  that  he  serves  no  leading 
function. 

Finally  from  a  system  point  of  view,  a  leader  should  have  a  complete  plan  in 
making  policy  decisions.  He  should  never  discard  the  whole  proposal  and  only 
adopt  part  of  it.  This  will  definitely  disrupt  the  system,  and  no  matter 
how  sensible  the  part  is,  it  cannot  function.  Of  course,  this  does  not  rule 
out  the  possibility  of  extracting  the  sensible  portions  from  various  proposals, 
but  they  must  be  made  an  organic  part  of  a  new  complete  proposal.  In  policy¬ 
making,  it  is  very  hazardous  to  compromise  the  pros  and  cons  with  a  principle. 
There  are  only  two  kinds  of  compromises:  one  compromise  is  like  King  Solomon ^s 
verdict  on  the  two  women  fighting  for  the  infant— split  the  infant  in  half  and 
let  each  woman  have 'half.  The  other  kind  of  compromise  is  the  so-called 
’’half  a  loaf  is  better  than  starving  with  no  loaf  at  all.”  The  first  kind  of 
compromise  is  obviously  absurd,  but  King  Solomon ^s  verdict  is  not  the  only  one 
there  is.  For  example,  when  there  are  insufficient  research  funds,  cutting 
the  funding  for  each  topic  by  half  is  equivalent  to  splitting  a  lot  of  scien¬ 
tific  research  into  half  infants.  The  second  kind  of  compromise,  although 
workable,  is  a  simplification  that  will  not  lead  to  the  optimum  benefit. 
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4.  Democratic  decision  must  be  taken  seriously. 

A  key  step  before  making  a  policy  decision  is  ample  free  discussion.  For  a 
major  decision,  the  lower  level  staff  who  will  be  responsible  for  the  adminis¬ 
tration  of  the  policy  should  also  be  Invited  to  participate  ini-the  discussion 
(participate  in  the  policy-making).  Democratic  discussion  has  the  following 
four  meanings: 

(1)  Different  opinions  expressed  during  the  discussion  result  in  more  propo¬ 
sals  to  chose  from. 

(2)  Discussion  always  further  optimizes  the  policy  proposal.  In  the  discus¬ 
sion,  the  advantages  and  disadvantages  of  various  proposals  are  adequately^ 
exposed  and  different  ideas  can  shed  light  on  each  other  and  broaden  the  view¬ 
points.  The  optimum  proposal  can  finally  be  obtained  by  acquiring  the  strength 
and  overcoming  the  weakness, 

(3)  The  process  of  discussion 'is  actually  also  a  process  of  acquiring  a  uni¬ 
fied  understanding  of  the  policy.  Once  the  policy  decision  is  made,  it  can  then 
be  carried  out  with  one  heart  and  one  mind .  This  not  only  reduces  impedance 

in  parrying  out  the  policy  and  keeps  the  policy  in  tact,  but  also  helps  every¬ 
one  to  develop  initiative,  to  create  and  to  progress. 

(4)  The  reliability  of  the  policy  can  also  be  improved  through  discussion. 

In  case  the  policy  is  proven  to  be  wrong  in  practice,  the  original  dissident 
opinion  will  often  be  a  ready  remedy  and  it  will  not  be  necessary  to  come  up 
with  new  ideas  on  the  spot  or  be  in  a  bind. 

Hence,  a  wise  leader  will  not  make  any  policy  decision  without  hearing  the 
opposing  view.  »  For  example,  former  Genera!  Motors  Fresident  Sloan  once  said 
during  a  discussion  of  policy  matter  in  an  executive  meeting;.  ’’Gentlemen,  it 
seems  to  me  that  we  are  all  in  agreement  in  our  view.”  The  participants  of 
the  meeting  all  nodded  their  agreement,  but  he  continued;  ’’Now,  1  pronounce 
this  meeting  adjourned  and  we  will  meet  again  to  make  the  decision  when  we 
have  heard  some  different  opinions.  By  then  we  may  gain  some  real  understand¬ 
ing  of  this  policy."  One  cannot  say  that  the  fact  that  General  Motors  became 
the  leader  of  the  world  automobile  industry  is  unrelated  to  this  attitude  of 
taking  democratic  discussion  seriously. 

When  different  opinions  are  aired  in  the  policy-making  process,  it  is  particu¬ 
larly  significant  to  have  academic  discussion,  because  academic  discussions 
are  evaluated  on  the  basis  of  real  insight  and  understanding,  they  are  rela¬ 
tively  removed  from  the  various  interests,  and  different  opinions  are  more^ 
likely  to  be  developed  fully.  Moreover,  scientific  discussion  rules  out  circum¬ 
stantial  factors  such  as  interpersonal  relations  and  gets  to  the  scientific 
core  of  the  problem.  Although  decls ion-making  should  be  versatile,  the  versa¬ 
tile  factors  can  be  handled  correctly  only  on  the  basis  of  this  scientific 
core. 

111.  The  Decision-making  Aptitude  of  a  Leader 

In  a  sense,  the  modern  decision-making  aptitude  of  a  leader  is  the  basis  for 
scientific  policy-making.  Its  basic  requirements  are; 
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1.  Creativity 


Policy—iaaking  is  a  creative  activity  and  it  always  liad  the  preiaise  of  altering 
the  status  quo.  One  can  therefore  say  that  without  creativity  there  is  no 
policy-making. 

Any  policy  has  its  time  period.  Traditional  customs  and  old  rules  and  styles 

are  the  results  of  yesterday's  policy.  They  may  be  selectively  adopted,  but 
they  will  never  suit  the  present  situation  completely  and  solve  today's  prob- 
lems.  No  matter  how  good  they  are,  yesterday's  policy  cannot  take  the  place 
of  new  policy.  The  famous  economic  management  scholar,  Nobel  Prize  laureate 
Simon,  once  said:  "Management  is  a  series  of  policy  decisions."  It  is  indeed 
an  opinion  with  insight. 

Even  a  talented  leader  with  brilliant  achievements  should  never  be  complacent. 
He  still  heeds  to  be  constantly  creative  and  pay  attention  to  strategic  and 
overall  innovation.  Each  level  has  its  own  strategy,  and  there  is  room  for  the 
talent  of  leaders  at  all  levels. 

To  be  creative  one  must  break  away  from  stale  thinking,  timid  behavior  and 
Idleness.  Since  old  ways  had  their  success,  their  limitation  is  often  masked, 
people  used  to  old  customs  -tend'  to  hang  on  to  them  and  follow  them  unconscious— 
ly.  Therefore,  following  the  old  custom  is  the  first  culprit  in  dulling  the 
creativity  of  a  leader. 

2.  Scientific  attainment 

So-called  scientific  attainment  is  not  a  demand  for  the  leader  to  master  all 
scientific  knowledge,  for  that  would  be  Impossible.  Instead,  it  means  that  a 
leader  should  have  basic  training  in  science  and  possess  a  broad  scientific 
knowledge  and  method  of  thinking. 

Scientific  training  can  be  carried  out  through  school  education,  but  most  im¬ 
portant  is  self-education.  One  should  study  politics,  economics,  science  and 
technology,  management,  philosophy,  geology  and  history.  In  a  word,  one  must 
be  able  to  handle  a  multitude  of  social  values  and  thereby  conduct  effective 
strategic  thinking  and  make  the  correct  value  judgment  on  topics  that  cannot 
be  compared  directly. 

In  order  to  make  science  policy  decisions,  a  leader  should  have  the  following 
scientific  attainment, 

(1)  He  should  be  skillful  in  the  use  of  Marxist  philosophy  and  the  cognition 
and  methodology  of  dialectical  materialism. 

(2)  He  should  be  familiar  with  a  basic  knowledge  of  economics. 

(3)  He  should  understand  the  basic  ideas  of  system  theory,  information  theory 
and  control  theory. 
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(4)  He  should  study  modern  management  and  have  a  general  understanding  of 
modern  administration, 

(5)  He  should  keep  a  close  eye  on  the  development  and  direction  of  domestic 
and  foreign  politics,  economics,  science,  technology,  education  and  culture. 

(6)  He  should  have  a  cursory  knowledge  of  history,  especially  contemporary 
world  history  and  the  history  of  China. 

3^  A  democratic  work  style 

Democracy  naturally  implies  that  the  leader  should  listen  to  different  opin¬ 
ions  with  an  open  mind  in  making  policy  decisions;  he  should  be  particularly 
good  at  absorbing  useful  points  from  dissident  opinions.  But  letting  people 
speak  out  is  not  the  entirety  of  democracy.  Following  suggestions  is  some¬ 
thing  even  a  "wise  ruler"  like  Tang  Taizong  could  manage.  Democracy  has  its 
own  deep  scientific  content  and  vigorous  scientific  structure. 

Before  a  policy  decision  is  made,  all  schools  of  thought  should  be  allowed 
to  aid  their  views  without  fear  of  reprimand,  and  different  dissident  opin¬ 
ions  should  in  fact  be  encouraged.  After  the  decision  is  made,  it  must  be 
carried  out  in  its  entirety  by  everyone  with  one  mind  and  one  heart,  and  no 
discrepancy  in  action  should  be  allowed.  Both  of  the  above  are  equally  im¬ 
portant  and  it  is  not  true  democracy  without  either  one.  Only  scientists  and 
specialists  in  think  tanks  have  the  privilege  of  always  airing  different 
opinions,  because  they  do  not  participate  in  the  execution  of  the  policy  and 

their  job  is  feedback,, 

'\ 

In  the  policymaking  process,  the  democratic  style  of  a  leader  can  be  demon¬ 
strated  in  the  following  ways; 

(1)  Sincerely  listen  to  different  opinions,  not  just  pretending  to  be  re¬ 
ceptive. 

(2)  Be  good  at  extracting  different  ideas.  By  repeated  comparison  and  con¬ 
sideration  of  the  overall  situation,  find  the  necessary  material  that  meets 
the  objective  requirement  out  of  the  tangle  of  various  ideas, 

(3)  Have  the  courage  to  adopt  correct  ideas.  A  leader  may  decide  on  a  policy 
based  on  the  opinion  of  the  majority  or  he  may  go  against  the  masses  and  fol¬ 
low  the  idea  of  a  few  people,  it  all  depends  on  which  is  correct.  The  famous 
"National  Income  Doubling  Project"  of  Japan  was  based  on  the  opinion  of  a 
small  minority  represented  by  economist  Shimomura  Osamu  and  it  finally  suc¬ 
ceeded  . 

A  democratic  work  style  is  also  illustrated  by  the  leader ^s  voluntary  ac¬ 
ceptance  of  responsibility  when  the  policy  is  proven  to  be  wrong. 
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4.  Courage  of  determination 

Time  is  a  great  resource  in  modern  management  and  it  is  an  important  factor  in 
modern  policy-making.  The  optimum  policy  is  always  optimum  with  respect  to  a 
certain  time  and  space  and  the  conditions  in  this  space  and  time.  Therefore  a 
leader  must  have  timely  courage  to  make  a  determination.  Delaying  a  policy 
decision  wili  bring  about  new  risks  in  the  process  of  delay,  and  the  original 
optimum  proposal  will  lost  its  base. 

A  leader's  determination  and  resolve  can  also  mobilize  the  subordinates  and 
masses  to  carry  out  his  policy  confidently.  Otherwise,  even  though  the  policy 
decisions  are  made,  they  are  still  in  vain.  Lenin  instructed  us  to  be  firm  to 
make  others  firm.:  Drucker  wrote  in  his  book,  "The  Effective  Executive":  "A 
manager  must  often  speak  with  positive  foresight  in  certain  circumstances; 
lacking  this  ability  may  lead  to  grave  consequences. " 

Among  the  four  aptitudes  for  policy-making  discussed  above,  creativity  is  the 
prerequisite  for  all  decision-making;  without  creativity,  the  other  three  apti¬ 
tudes  are  meaningless. 

Comrade  Chen  Yun  once  said:  "In  our  work  we  should  spend  more  than  90  percent 
of  the  time  studying  the  situation  and  use  less  than  10  percent  of  the  time 
making  decisions."  This  shows  that  science  policy-making  is  not  easy,  it  often 
takes  a  tremendous  amount  of  effort  and  intelligence  of  leaders  at  various 
levels . 

In  the  long  practice  of  revolution  and  construction,  our  leaders  at  various 
levels  have  accumulated  a  wealth  of  practical  experience.  If  they  can  further 
manage  to  use  the  procedure  and  method  of  modern  scientific  decision-making  and 
improve  their  aptitude  for  science  policy-making,  their  ability  will  be  greatly 
enhanced  and  abundant,  fruitful  results  will  be  achieved  through  their  policy. 

(Edited  by  He  Zhongxiu  10149  6988  4423]) 
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BfILDIHG  EFFECTIVE  LEADERSHIP  TO  GUIDE  AN  EFFECTIVE  SCIENCE  POLICY 

Tianjin  KEXUEXUE  YU  KEXUE  JISHU  GUANLI  [SCIENOLOGY  AND  MANAGEMENT  OF  SCIENCE 
AND  TECHNOLOGY]  in  Chinese  No  5,  20  Oct  81,  pp  15-16 

[Article  by  Xu  Weixiong  [1776  0251  7260]  and  Li  Weikai  [2621  4850  0418]  of 
the  People Liberation  Army;  ’’Applying  Systematic  Thought,  Strengthening 
Systematic  Leadership”] 

[Text]  Just  as  the  interaction  and  overlapping  of  various  disciplines  pro¬ 
duced  scienology,  the  interaction  and  overlapping  of  administration,  politics 
and  education  formed  the  complete  leadership  of  the  party  over  Science  and 
technology.  The  system  is  an  organic  whole  and  the  optimization  of  the  whole 
system  should  be  sought.  In  the  party ^s  leadership  over  science  and  technol¬ 
ogy,  we  should  seek  the  overall  effectiveness  of  administration,  politics,  and 
education.  When  only  one  aspect  is  stressed,  it  violates  the  principle  of 
the  system. 

Today  the  following  shortcomings  exist  in  the  leadership  of  science  and  tech¬ 
nology:  (1)  The  five  large  research  systems  characterized  by  administrative 

leadership  are  independent  systems  and  do  not  form  a  complete  structure  of 
China ^s  scientific  system,  (2)  The  leadership  of  sciences  and  technology  is 
often  singular;  it  may  be  administrative  leadership,  or  political  leadership, 
or  academic  leadership,  but  not  an  organic  combination  of  all  three.  (3)  The 
composition  of  the  leadership  often  consists  of  only  one  factor;  it  may  stress 
administrative  leaders  or  it  may  stress  scientists,  but  it  does  not  stress  a 
rational  structure  of  intelligence  or  the  optimization  of  the  team.  (4)  The 
theoretical  foundation  for  scientific  and  technological  leadership  is  often 
limited  to  one  discipline  or  specialty,  and  not  the  interactive  combination 
of  social  sciences,  natural  sciences,  engineering  technology  and  management 
science.  Because  of  these  drawbacks,  science  and  technology  is  inevitably 
partial  and  administratively  it  is  often  ’’rigid”  or  ’’all  of  one  suit,”  For 
example,  the  electricity  problem  was  unsolved  after  the  Wuhan  steel  rolling 
mill  was  built;  scientists  are  still  advocating  the  construction  of  a  fish 
channel  after  the  Gezhouba  dam  has  blocked  the  flow;  investment  on  the  Baoshan 
steel  mill  is  already  underway,  yet  the  source  of  raw  material  has  not  been 
resolved.  These  are  all  examples  demonstrating  the  problem. 

Dialectic  materialism  affirms  that  the  material  world  is  a  unified  entity  made 
up  of  numerous  interrelated,  interdependent,  mutually  constraining  and  mutually 
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interacting  matters  and  processes.  Systematic  thought  is  the  unifying  of  this 
material  world  and  a  concrete  realization  of  dialectic  materialism.  The  de^^ 
velopment  of  modern  science  and  technology  has  further  quanltif ied  the  method 
of  systematic  thought. 

If  we  view  the  party ’'s  leadership  of  science  and  technology  as  a  complex  engi¬ 
neering  system,  then  any  policy  decision  in  leading  this  engineering  project 
not  only  requires  the  art  of  leadership  but  also  the  science  of  leadership. 

By  using  systematic  thought  combined  with  natural  science,  social  science, 
engineering  technology,  scientific  management  and,  especially  systems  engi¬ 
neering,  then  practical  proposals  based  on  quantitative  analysis  and  scientific 
policies  can  be  generated.  In  the  mid-19th  century,  capitalist  countries  used 
engineering  technology  and  developed  their  production;  in  the  1960’s,  indus¬ 
trially  developed  nations  extensively  applied  systems  engineering  and  achieved 
success  such  as  the  Apollo  project;  in  the  1980^s,  we  are  consciously  using 
systematic  thought  in  leading  our  S&T  effort,  and  this  will  have  a  profound 
effect  on  the  four  modernizations  of  China, 

How  do  we  use  systematic  thought  in  strengthening  our  S&T  leadership? 

I.  Insist  on  Systematic  Leadership 

In  systematic  leadership,  one  must  first  organize  the  objects  into  a  system 
(an  organic  entity  with  goals,  functions  and  levels).  Systematic  leadership 
is  not  a  leadership  of  point  or  line  but  a  leadership  in  three  dimensions . 

For  example,  a  research  unit  as  an  operating  system  (it  is  also  a  subsystem 
belonging  to  a  higher  level)  has  a  number  of  subsystems  such  as  party  affairs, 
scientific  research,  service  and  maintenance,  education,  and  research  manage¬ 
ment,  Among  these  subsystems,  there  are  mutual  interaction  (interpenetration 
and  combination)  and  mutual  reliance.  These  relationships  should  be  realized 
in  each  basic  link  of  the  system,  A  leadership  system  should  therefore  possess 
the  following  features:  (1)  It  should  be  complete.  Adding  up  the  merits  of 
the  individual  parts  does  not  equal  the  merits  of  the  whole.  The  entirety  can 
only  be  optimized  when  the  constituent  parts  are  logically  unified  and  coor¬ 
dinated  into  the  entire  system,  (2)  It  should  be  integrated,  A  complex  sys¬ 
tem  touches  upon  many  aspects;  it  involves  technological  factors,  economic 
factors  and  social  factors,  and  it  requires  scientific  knowledge  of  mathe¬ 
matics,  management,  economics,  engineering.,  control  theory,  selenology  and 
psychology.  It  would  be  exceedingly  difficult  for  one  person  to  know  them  all. 
In  the  actual  practice  of  leadership,  it  is  therefore  important  to  organize 
various  specialists  and  have  them  study  with  the  leadership.  (3)  It  should 
be  practical.  One  should  strive  for  the  best  results  in  carrying  out  a 
specific  function  of  the  system;  however,  specific  functions  of  the  system 
consist  of  many  goals  and  targets,  and  sometimes  one  must  seek  a  rational  com¬ 
promise  or  middle  ground  among  conflicting  functional  requirements  in  order 
to  coordinate  the  many  factors.  This  is  the  practicality  of  leadership.  This 
kind  of  systematic  proposal  based  on  pragmatism  should  be  stressed  in  leader¬ 
ship. 

How  should  systematic  leadership  be  carried  out? 
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First,  an  appropriate  leadership  structure  should  be  established.  The  struc¬ 
ture  here  refers  to  age,  specialty,  intelligence  and  aptitude.  People  of 
different  ages  have  different  intelligence  characteristics  and  capability; 
a  leadership  group  composed  of  people  of  different  ages  has  a  more  rational 
age  structure.  A  leadership  group  made  up  of  different  talents  is  a  collec¬ 
tion  of  administrative  management  talent,  political  leadership  talent, 

"hard  specialists"  knowledgeable  in  special  disciplines  and  "soft  specialists" 
with  management  training  so  that  the  leadership  can  be  "all  knowing."  The 
leadership  aptitude  consists  of  abilities  to  think,  to  express,  to  organize, 
and  to  direct.  All  these  abilities  can  be  realized  collectively  by  having 
able  thinkers,  organizers  and  executors.  A  leader  should  be  clearheaded,  open- 
minded  and  knowledgable ,  and  have  broad  interests  and  high  integrity.  Having 
such  a  leader  will  give  the  leadership  group  strong  fighting  power  to  coordin¬ 
ate  and  unify.  Based  on  the  discussion  above,  a  leadership  structure  should 
be  multidimensional  and  dynamic.  Once  formed  it  should  not  remain  the  same 
forever;  it  can  be  progressively  optimized  through  constant  practice. 

Second,  a  powerful  "think  tank"  should  be  set  up.  These  are  the  "idea  men" 
and  "advisers"  of  the  leadership  and  as  a  whole  it  is  the  research  institute 
for  policymaking  and  a  "reprocessing  plant"  for  thought.  A  think  tank  may 
recruit  talent  without  being  restricted  to  a  specific  type;  it  should  broadly 
absorb  creative  middle-aged  and  young  people  so  that  it  is  vigorously  active 
and  sharp  in  perception.  With  proposals  processed  by  such  a  pool  of  talent, 
the  probability  for  error  in  decisionmaking  by  the  leadership  will  be  greatly 
reduced. 

Third,  coordination  and  equilibrium  within  the  system  should  be  strengthened. 
System  equilibrium  here  refers  to  the  matching  of  personnel  flow,  material 
flow  and  information  flow  between  system  and  subsystems  and  between  subsystem 
and  basic  links.  For  a  given  set  of  objective  conditions,  then  this  matching 
relationship  reaches  equilibrium,  the  entire  system  will  function  with  optimum 
efficiency.  Since  the  system  is  constantly  in  a  dynamic  state,  the  various 
systems  may  be  coordinated  frequently,  so  that  they  proceed  from  nonequilibrium 
to  equilibrium,  and  from  a  new  nonequilibrium  and  to  a  new  equilibrium,  and  so 
forth.  Efforts  should  be  made  to  shorten  the  period  of  nonequilibrium  and  to 
consciously  create  favorable  conditions  for  equilibrium  in  order  to  promote 
the  development  of  scientific  capability. 

Science  and  technology  have  their  Intrinsic  rules  of  development;  this  process 
may  be  enhanced  or  hampered  depending  on  the  action  of  the  leadership.  Science 
and  technology  is  a  whole  entity  and  systematic  leadership  is  a  sensible  con¬ 
clusion, 

II.  Establish  an  Effective  Feedback  System 

Feedback  is  a  common  phenomenon  in  nature,  and  the  principle  of  feedback  has 
been  widely  used.  When  feedback  is  not  working  it  produces  chaos  in  manage¬ 
ment.  In  view  of  the  self-directing  and  self-feedback  reality  in  China,  it 
is  particularly  urgent  and  significant  to  establish  a  feedback  system. 
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Based  on  the  situation  in  China,  we  propose  a  feedback  system  consisting  of 
the  following  components? 

1.  Science  and  technology  associations  and  academic  committees. 

These  academic  organizations  are  meeting  and  activity  centers  for  scientists. 
They  constitute  an  enormous  force  in  promoting  scientific  and  technological 
development.  Through  the  consulting  and  advisory  role,  opening  up  academic 
exchange  and  collaborative  research  will  have  a  good  effect  on  the  party's 
science  and  technology  policy, 

2.  Advisory  organization. 

Today  some  old  cadres  with  leadership  experience  and  old  scientists  and 
specialists  with  achievements  have  served  as  advisors  to  various  levels  of 
leadership.  They  have  also  formed  an  advisory  group,  office  or  corps,  and 
have  made  suggestions  on  problems  in  the  party's  science  and  technology  policy 
and  practice.  This  is  an  important  link  in  the  feedback  system. 

3.  Think  tank. 

In  the  present  Chinese  system,  most  S&T  administrative  leadership  offices  do 
not  have  an  administrative  or  investigative  research  office  devoted  to  policy 
research  and  investigation  or  doubling  as  a  secretariat.  Through  situation 
assessment,  research  and  reprocessing  after  the  output  of  the  signal,  new  or 
modified  proposals  on  policy  decisions  may  be  proposed  to  help  the  policymaker 
regarding  new  decisions.  This  is  also  essentially  a  feedback  process, 

4.  Information  system. 

People  rely  on  information  on  their  understanding  of  the  society  and  the  natur¬ 
al  environment.  International  competition  in  science  and  technology  primarily 
relies  on  a  highly  efficient  information  system,  It  may  be  said  that  informa¬ 
tion  is  a  prerequisite  for  an  effective  feedback  system, 

5.  Feedback  management  organization. 

Based  on  the  actual  situation  in  China,  management  organizations  at  various 
levels  could  have  two  functions — that  is,  they  may  be  management  organizations 
and  feedback  management  organizations  at  the  same  time.  Personnel  may  be  as¬ 
signed  exclusively  to  accumulate  and  collect  various  types  of  data.  Reproces¬ 
sing,  analysis,  and  investigation  are  then  conducted  on  the  large  quantities 
of  feedback  signal,  and  suggestons  and  specific  proposals  can  be  proposed  from 
a  scientific  management  point  of  view.  This  process  will  also  play  the  role 
of  feedback. 

Naturally  a  feedback  system  also  contains  other  components,  but  if  we  can 
consciously  make  the  above  items  work,  we  will  be  helping  to  establish  an  ef¬ 
fective  system  and  make  the  party's  leadership  in  science  and  technology  even 
more  scientific. 

(Edited  by  Lou  Lingru  11236  5024  0320]) 
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SPECIALISTS,  NOT  BUREAUCRATS,  SHOULD  LEAD  DECISION-MAKING  PROCESS 

Tianjin  KEXUEXUE  YU  KEXUE  JISHU  GUANLI  [SCIENOLOGY  AND  MANAGEMENT  OF  SCIENCE  AND 
TECHNOLOGY]  in  Chinese  No  5,  20  Oct  81,  pp  7-10 

[Article  by  Wu  Heqlng  [0702  0735  3237],  Yao  Dexi  [1202  1795  0823],  and  Lou 
Daoming  [1236  6670  2494]  of  the  Hunan  Provincial  Science  Committee:  ’’Several 
Problems  in  S&T  Policy”] 

[Text]  Establishing  and  carrying  out  the  correct  policies  on  science  and  technol 
ogy  is  of  strategic  importance  to  the  development  of  scientific  and  technologi¬ 
cal  enterprise.  For  a  long  time  there  was  essentially  no  practical,  stable 
policy  on  technology  because  of  major  technical  problems  in  the  development 
of  the  national  economy.  The  industrial  fuel  structure  switched  from  the  burn¬ 
ing  of  coal  to  oil  and  then  back  to  coal.  The  selection  of  railroad  traction 
power  was  in  controversy.  All  these  issues  resulted  in  great  loss  due  to  the 
ambiquity  and  switching  of  technological  policy. 

Experience  has  shown  that  the  policy  on  science  and  technology  as  a  guiding 
strategy  and  principle  for  the  entire  science  and  technology  enterprise  is  a 
powerful  weapon  for  the  promotion  of  the  national  economy,  and  people  use  it 
in  handling  and  adjusting  the  various  internal  and  external  relations  in  the 
realm  of  science  and  technology  and  in  the  promotion  of  the  scientific  and 
technological  enterprise.  We  should  make  full  use  of'  this  weapon  and  do  a  good 
job  in  science  and  technology  management. 

I.  Principal  Contents  of  a  Science  and  ^^chnology  Policy 

The  scope  of  a  science  and  technology  policy  is  very  broad  and  covers  both 
macro  and  micro  aspects— from  major  policy  decisions  on  national  strategic  de¬ 
velopment  to  a  specific  technology  policy  regarding  some  local  issue.  We  be¬ 
lieve  the  major  contents  should  include  the  following: 

1.  Science  policy,  or  policy  governing  the  development  of  natural  science 
(theoretical  science) , 

This  policy  deals  mainly  with  development  strategy  and  the  overall  goal  of 
science.  Examples  are  the  infrastructure  of  a  nation^s  science  and  technology, 
the  arrangement  of  scientific  disciplines,  the  ratio  of  military  science  and 
civilian  science,  the  selection  of  leading  science  and  the  target  for  excel¬ 
lence  , 
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2.  Technology  policy,  or  technological  economic  policy. 

In  establishing  this  policy,  the  technology  of  a  specific  field  must  be  in¬ 
vestigated  to  see  if  it  is  progressive,  suitable  and  economically  feasible. 
Regarding  small  steel  mills  and  small  chemical  fertilizer  plants,  for  example, 
the  questions  of  whether  they  should  be  improved  technologically  or  phased 
out  and  how  to  improve  them  or  how  to  phase  them  out  must  all  be  spelled  out 
clearly  in  policy  form  after  Investigation,  study  and  conclusions  are  properly 
made . 

3.  Science  and  technology  management  policy, 

This  policy  involves  primarily  investigation  of  the  nation ''s  scientific  and 
technological  development  as  a  whole  and  the  study  of  what  policies  need  to 
be  established  to  guarantee  a  coordinated  development  within  the  structure  of 
science  and  technology  and  a  consistent  development  with  the  external  struc¬ 
ture— —the  entire  economy  and  society,  A  coordinated  development  of  science, 
economy  and  society  is  the  current  policy  of  China^s  scientific  and  tech¬ 
nological  development.  Regarding  how  to  combine  the  three  aspects  organically 
in  actual  practice,  there  should  be  a  set  of  methods,  that  is,  there  should  be 
some  corresponding  policy  regulation  to  insure  the  realization  of  this  goal. 

The  reason  that  science  and  technology  policy  should  be  divided  in  this  fashion 
is  that  science,  technology  and  the  management  of  science  and  technology  are 
three  different  concepts ,  each  has  its  own  system  and  structure  and  is  inde¬ 
pendent.  Generally  speaking,  the  essence  of  science  is  knowledge,  a  theoreti¬ 
cal  knowledge  system  consisting  of  various  knowledge  units,  and  is  character¬ 
ized  by  the  exploration  and  understanding  of  the  rules  and  development  of  and 
change  in  the  objective  world.  The  original  meaning  of  technology  is  "skill." 
Skillfulness  leads  to  ability  and  technology.  Technology  is  the  application  of 
science  and  is  a  tool  of  labor.  Science  and  technology  are  mutually  related. 
From  the  viewpoint  of  science  structure,  science  consists  primarily  of  basic 
science,  technological  science  and  applied  science.  Each  science  category 
contains  its  scientific  theory  and  its  physical  and  chemical  technology. 
Therefore,  when  we  look  at  science  and  technology,  we  should  look  at  their 
distinctions  as  well  as  their  interdependence.  Because  they  are  different, 
they  can  be  categorized,  and  because  they  are  interrelated,  the  division  is 
only  approximate,  relative  and  not  absolute.  A  prominent  trend  in  modern 
science  is  the  combination  and  merging  of  different  disciplines,  and  our  think¬ 
ing  should  adapt  to  this  need.  As  to  management,  it  was  regarded  as  a  "social 
education"  for  a  long  time  and  was  not  considered  to  be  a  branch  of  science. 

But  experience  has  proven  that  an  old  hand  in  class  struggle  and  mass  movement 
may  not  necessarily  be  able  to  do  a  good  job  in  science  and  technology  manage¬ 
ment.  Even  someone  experienced  in  production  organization  and  management  may 
not  do  well  in  science  and  technology  management.  Science  and  technology  have 
their  own  rules  and  characteristics.  The  central  task  of  science  and  tech¬ 
nology  management  is  to  follow  these  rules  and  characteristics  and  to  collect 
and  process  information  regarding  such  fields  as  social  psychology,  behavioral 
science,  technological  economics  and  system  science,  and  to  carry  out  policy 
decisions,  planning,  personnel  and  fund  deployment,  organizational  coordin¬ 
ation,  monitoring,  and  adjustment.  To  this  end,  a  complete  system  of 
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procedures  must  be  established  to  achieve  the  optimum  results  in  scientific 
and  technological  development. 

As  can  be  seen,  science,  technology,  and  management  each  has  its  oxro.  struc¬ 
ture  and  system,  and  the  distinction  and  relationship  between  them  are  sub¬ 
jective.  These  problems  must  be  taken  into  account  in  formulating  policies  on 
science  and  technology.  It  should  also  be  realized  that  in  reality  the  three 
types  of  science  and  technology  policy ,  although  each  has  its  own  emphasis ,  are 
often  mutually  interconnected  and  related  and  cannot  be  separated  mechanically . 
For  this  reason,  the  important  thing  is  to  look  at  the  policy  itself  and  see 
if  it  reflects  the  requirements  of  the  objective  rules  and  whether  it  can  ad¬ 
vance  the  development  of  the  scientific  and  technological  enterprise. 

During  the  period  of  economic  readjustment,  the  Party  Central  Committee  and  the 
State  Council  have  reiterated  and  emphasized  the  policy  of  science  and  tech¬ 
nology  serving  the  economic  construction  and  pointed  out  the  direction  for  our 
study  of  science  and  technology  policy.  How  to  adjust  and  modify  old  policies, 
what  new  policies  need  to  be  established,  and  particularly  how  to  set  up  local 
policies  on  science  and  technology  consistent  with  the  actual  local  situation 
are  problems  of  extreme  importance  and  urgency.  Scientific  committees  at  var¬ 
ious  levels  and  various  management  branches  of  science  and  technology  should 
actively  promote  and  organize  specialists  and  scholars  to  participate  in  the 
study  of  science  policies  and  propose  different  plans  for  the  choice  of  the 
policymaking  offices.  Policies  calling  for  immediate  study  and  formulation 
are;  coordinated  development  of  science  and  technology  and  economy  and^ 
society;  proportion  of  various  investments  for  scientific  research;,  policy  on 
scientific  competition  and  collaboration;  talent  development  policy  (or  in¬ 
telligence  investment  policy) ;  policy  encouraging  scientists  and  technical 
personnel  to  aid  remote  and  minority  areas;  and  policy  on  technology  transfer. 

II,  Basis  for  Drawing  Up  Policy  on  Science  and  Technology 

The  formulation  of  any  policy  must  have  a  basis,  and  science  and  technology 
policies  are  no  exception.  Collectively,  there  is  a  theoretical  basis  and 
an  actual  basis. 

The  theoretical  basis  for  establishing  scientific  and  technological  policy  is 
scienology,  Scienology  is  a  comprehensive  science  centered  on  the  study  of 
the  development  of  natural  sciences.  Under  the  guidance  of  Marxism,  the  basic 
tasks  of  scienology  are  exploring  the  intrinsic  characteristics  of  science  as 
a  whole,  investigating  the  rules  of  scientific  development,  and  seeking  the 
optimum  method  6f  scientific  management  in  order  to  speed  up  the  progress  of 
science  and  technology  modernization  and  to  promote  the  scientificatlon  and 
modernization  of  the  entire  society.  Therefore,  one  must  possess  and  apply 
the  theory  of  scienology  in  guiding  the  study  and  formulation  of  scientific 
and  technological  policies. 

The  so-called  actual  basis  refers  primarily  to  the  driving  force  of  scientific 
and  technological  development.  This  driving  force  can  be  divided  into  an  in¬ 
ternal  driving  force  and  an  external  driving  force.  Within  science  and 
technology  there  are  rules  of  antagonistic  movement,  and  this  antagonism  is 
the  internal  driving  force.  The  other  kind  of  driving  force  comes  not  from 
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within  but  from  the  entire  society,  that  is,  the  external  driving  force  is 
the  multitude  of  factors  affecting  the  development  of  science  and  technology. 
The  formulation  of  science  policy  should  be  objectively  based  on  both  the  in-- 
ternal  and  the  external  driving  force,  In  addition,  once  the  policy  is  deter¬ 
mined,  it  also  serves  to  adjust  the  relationship  within  science  and  technology 
and  with  the  external  environment ,  so  that  both  the  internal  driving  force  and 
the  external  driving  force  can  play  their  proper  role  and  lead  to  satisfactory 
results.  The  dialectic  relationship  between  science  policy  and  the  development 
of  science  and  technology  is  well  worth  our  attention. 

Concerning  the  actual  basis  in  formulating  scientific  policy,  we  should  analyze 
the  following  three  aspects: 

1.  Scientific  ability. 

Historical  examples  in  science  and  technology  cannot  be  used  as  a  basis  for 
formulating  scientific  and  technological  policy;  only  real  scientific  ability 
can  be  a  reliable  basis  for  establishing  policy.  The  essentials  of  scientific 
ability  are:  scientific  and  technological  staff  and  management  personnel,  re¬ 
search  funding  and  equipment,  literature  and  information,  optimization  of  the 
scientific  force  and  the  level  of  a  nationwide  science  education.  Among  the 
various  factors,  the  human  factor  is  the  deciding  factor  of  scientific  abil¬ 
ity.  The  percentage  of  scientific  and  technological  personnel  in  the  popu¬ 
lation  is  an  important  indicator  in  evaluating  the  scientific  ability.  In 
addition  to  quantity,  quality  should  also  be  looked  at.  Quality  may  be  judged 
from  two  aspects :  one  is  the  proportion  of  senior  scientists  and  technical 
personnel  and  the  other  is  the  average  age  and  the  age  composition  of  S&T 
personnel. 

When  we  speak  of  the  modernization  of  science  and  technology,  the  first  issue 
is  the  modernization  of  scientific  ability.  The  ranks  of  science  and  technol¬ 
ogy  are  the  most  volatile  factor  in  scientific  ability,  and  the  quantity  and 
quality  of  this  group  is  an  important  basis  for  policy  formulation. 

2.  Social  momentum. 

Science  and  technology  are  the  means  to  achieving  certain  economic  and  social 

goals.  If  the  economy  and  the  society  do  not  stress  and  make  good  use  of  this 

means,  there  will  be  no  social  Impetus  for  the  development  of  science  and  tech¬ 
nology,  Many  complex  factors  enter  into  the  social  impetus;  among  them,  the 
two  most  Important  aspects  are:  first,  the  scientific  cultural  level  of  the 
people  and  their  demand  on  science  and  technology;  and  second,  the  actual 

ability  of  the  societal  economy  to  support  science  and  technology. 

Experience  has  shown  that  for  a  given  set  of  circumstances,  the  speed  of 
scientific  and  technological  development  depends  on  the  degree  of  understand¬ 
ing,  appreciation  and  awareness  of  science  and  technology  by  the  people.  In 
particular,  it  depends  on  the  understanding,  appreciation  and  specific  action 
of  the  policymakers  of  the  scientific  organization  management  and  the  economic 
organization  management  regarding  such  important  issues  as  "science  and  tech¬ 
nology  as  a  production  force"  and  "science  and  technology  leading  the  produc¬ 
tion  construction," 
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¥e  are  now  in  a  period  of  national  economic  readjustment,  and  the  actual 
economic  support  is  limited.  It  is  not  hard  to  understand  that  great  sums  of 
money  for  science  and  technology  are  an  impossibility.  The  problem  now  is 
that  the  proportion  of  investment  in  building  up  the  science  and  technology 
enterprise  is  not  as  clear-cut  as  the  proportion  of  agriculture,  light  indus¬ 
try  and  heavy  Industry,  Granted  that  there  is  no  established  international 
model  on  the  proportion  of  research  investment  and  that  situations  vary  from 
province  to  province  in  China,  but  there  still  should  be  a  proper  and  stable 
proportion.  According  to  figures  given  at  the  Inquiry  of  the  third  meeting 
of  the  Fifth  National  People's  Congress,  the  percentage  of  China’s  scientific 
research  expenditure  relative  to  the  annual  gross  value  of  production  is; 

0,88  percent  in  1979  (final  account),  0,86  percent  in  1980  (budgeted)  and 
0.84  percent  in  1981  (projected).  This  indicates  that  the  proportion  of 
scientific  research  funding  in  China  is  still  small  and  unstable.  Problems 
like  this  can  only  be  solved  by  policy  before  the  science  and  technology  en¬ 
terprise  can  enjoy  steady  progress. 

In  one  aspect,  economic  and  social  development  in  the  past  relied  very  little 
on  science  and  technology,  nor  did  they  provide  much  support  for  science.  But 
we  should  also  see  the  other  aspect,  that  is,  as  clearly  pointed  out  by  the 
Party  Central  Committee,  development  in  education,  science,  culture  and  health 
efforts  should  be  continued  as  much  as  possible  during  the  readjustment.  As 
the  policy  of  developing  potential,  protecting  competition  and  promoting  col¬ 
laboration  is  being  carried  out,  as  the  management  of  industrial  and  mining 
enterprises  are  being  improved  and  strengthened,  and  as  the  rural  production 
responsibility  system  is  being  improved  and  perfected,  the  degree  of  reliance 
on  science  and  technology  by  industrial  and  agricultural  production  has  reached 
an  unprecedented  level  and  the  social  impetus  for  scientific  and  technological 
development  is  growing  constantly.  In  ideology  and  in  action,  we  must  keep  up 
with  the  developing  situation  and  make  it  our  primary  task  to  solve  the  key 
scientific  and  technological  problems  in  economic  development,  improve  the 
management  standard  and  satisfy  the  needs  of  economic  and  social  development 
with  science  and  technology  to  the  maximum  level  and  make  new  contributions. 

3.  Ecological  and  environmental  Impact. 

The  policy  of  science  and  technology  must  be  conducive  to  the  ecological  bal¬ 
ance.  In  the  early  1970 ’s,  an  antiscience  movement  appeared  in  America  and 
Western  Europe,  one  of  the  reasons  being  that  science  brought  disasters  to  man¬ 
kind  and  produced  pollution.  This  has  cautioned  us  that  attention  must  be 
given  to  ecological  balances  and  environmental  protection  while  we  develop 
science  and  technology.  For  example,  Hunan  Province  has  superior  geological 
conditions  and  natural  resources,  but  for  various  reasons  its  ecological 
equilibrium  has  suffered  serious  damage,  which  has  led  to  reduced  forest 
coverage,  deteriorating  weather  conditions,  water  and  soil  losses,  silted  up 
rivers  and  lakes,  and  a  sharp  drop  in  aquatic  products.  Because  of  a  manage¬ 
ment  style  that  pillages,  the  ecological  system  is  severely  overloaded  and  the 
consequences  are  evident.  When  we  study  and  formulate  policies  on  science  and 
technology,  we  must  stress  strongly  that  under  no  circumstances  will  we  trade 
a  rapid  development  in  industrial  and  agricultural  production  for  the  deterior¬ 
ation  of  resources  and  environment.  Ignoring  the  protection  of  the 
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ecological  system  is  committing  a  crime  with  regard  to  the  generations  to  come. 
Therefore,  in  developing  science  and  technology,  we  must  consider  the  best 
economic  effect  as  well  as  the  best  social  effect.,  Scientific  progress  and 
human  benefit  should  be  the  beginning  and  the  end  of  the  study  and  formulation 
of  scientific  and  technological  policies, 

III,  The  Significance  and  Method  of  Scientific  and  Technological  Policy  Study 

To  formulate  a  science  policy,  one  must  have  the  correct  theory,  method  and 
technical  means.  For  a  long  time  we  have  lacked  a  serious  study  of  this  issue, 
A  strengthened  policy  study  will  undoubtedly  help  us  gradually  overcome  thought 
lessness  and  one^sidedness  in  policymaking  and  establish  a  timely  science  and 
technology  policy  that  is  both  rational  and  compatible  with  the  situation  in 
China . 

In  the  extreme  case,  if  a  policy  study  were  not  conducted,  it  would  cause  great 
difficulty  in  the  formulation  and  execution  of  S&T  policy  or  even  make  it  im^- 
possible.  Policy  study  is  therefore  extremely  Important,  Because  of  its  im¬ 
portance,  more  and  more  people  here  and  abroad  are  concerned  with  the  study  of 
S&T  policy.  By  the  early  1970 ^s,  there  were  200  institutes  in  the  world  de¬ 
voted  to  the  study  of  S&T  policy.  There  is  one  or  more  national  level  research 
institutes  in  every  developed  nation,  and  many  developing  nations  have  also 
established  such  institutes.  In  addition,  international  research  institutes 
such  as  the  international  S&T  Policy  Commission  and  UNESCO  have  also  been  es¬ 
tablished. 

In  the  early  period  in  China,  the  Academia  Sinica  was  not  only  the  highest 
scientific  research  institute  in  the  nation  but  it  also  assumed  some  manage¬ 
ment  duties  of  the  national  science  and  technology  effort.  Major  S&T  policies 
were  often  proposed  by  the  Academia  Sinica  and  approved  and  acted  upon  by  the 
then  Political  Council,  By  1956  the  National  Science  Planning  Commission  was 
established  in  the  State  Council,  and  in  1958  the  National  Technological  Com¬ 
mission  was  established.  In  1961,  the  Science  Planning  Commission  and  the 
Technological  Commission  were  combined  to  form  the  State  Scientific  and  Tech¬ 
nological  Commission.  Since  then,  the  study  and  formulation  of  national  S&T 
policies  have  been  conducted  by  the  State  Scientific  and  Technological  Com¬ 
mission.  Tpday,  18  provinces,  municipalities  and  autonomous  regions  have 
established  S&T  policy  offices. 

When  the  State  Scientific  and  Technological  Commission  formulates  a  policy, 
it  first  hears  the  opinions  of  science  and  technology  workers  in  various  de¬ 
partments.  The  S&T  policy  in  question  is  first  discussed  in  specialist  groups 
and  special  meetings.  The  opinions  are  then  consolidated  and  a  policy  paper 
is  finally  written  and  submitted  to  the  State  Council,  which  then  evaluates, 
approves  and  promulgates  the  policy.  This  procedure  serves  as  a  good  reference 
for  us. 

S&T  policy  study  is  an  interdisciplinary  investigation;  it  not  only  involves 
many  disciplines  in  philosophical  and  social  sciences  but  also  some  disciplines 
in  natural  science,  technological  science  and  engineering  science.  In  order  to 
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do  a  good  job  in  S&T  policy  study ^  we  must  consistently  rely  on  experts  and 
scholars. 

There  are  five  methods  in  the  investigation  of  S&T  policy:  (1)  status  in^ 
vestigation,  (2)  historical  comparison,  C3)  future  prediction,  (4)  systematic 
consolidation  and  C5)  policy  optimization.  These  five  aspects  are  not  only 
the  working  methods  of  S&T  policy  study  but  also  the  working  procedure  (or 
steps)  of  S&T  policy  formulation. 

There  should  also  be  relative  independence  in  the  study  of  S&T  policy.  This 
independence  is  demonstrated  in  two  areas; 

First,  a  certain  dependent  relationship  must  be  overcome.  Today  the  management 
level  of  science  and  technology  in  China  is  not  high  enough,  so  that  scientific 
and  technological  research  is  often  led  in  a  bureaucratic  fashion  and  major 
policy  decisions  often  rest  with  individuals.  This  dependent  relationship  must 
be  overcome  in  carrying  out  policy  study;  otherwise,  it  will  be  impossible  to 
formulate  correct  S&T  policies. 

Second,  comment  and  discussion  should  be  allowed  on  whether  the  current  S&T 
policy  is  appropriate  or  whether  the  present  policy  should  be  adjusted  and 
modified  as  time  and  the  situation  change.  This  is  an  important  ingredient  of 
policy  and  should  never  be  neglected. 

In  this  article  we  have  given  some  of  our  parochial  viewpoints  and  we  do  not 
expect  them  all  to  be  correct;  we  welcome  your  corrections  and  criticism, 

(Edited  by  Xiao  Cheng  [2556  3397]) 
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NEED  FOR  CONTINUED  DEVELOPMENT  OF  SCIENTIFIC  TALENT  FOCUSED  ON 

Tianjin  KEXUEXUE  YU  KEXUE  JISHU  GUANLI  [SCIENOLOGY  AND  MANAGEMENT  OF  SCIENCE 
AND  TECHNOLOGY]  in  Chinese  No  !»'  20  Jan  82  p  61 

[Article  by  Yang  Long  [2799  7893]  edited  and  released  by  Song  Hezhou  [1345 
3109  3166] :  ’'Developing  the  Strong  Points  and  Avoiding  the  Shortcomings  in  the 
Employment  of  Scientific  and  Technical  Cadres”] 

[Text]  In  realizing  the  four  modernizations,  a  very  important  link  is  the 
modernization  of  management.  To  improve  our  existing  level  of  management,  a 
fundamental  strategic  measure-  is  to  promote  the  large  number  of  cadres  who 
insist  on  the  four  basic  principles,  who  are  young  and  strong  and  who  possess 
special  knowledge,  to  the  leadership  posts  at  each  level  and  to  make  the  lead^ 
ship  groups  younger,  more  intellectual,  and  specialized. 

The  selection  and  promotion  of  middle-'aged  and  young  scientific  and  technical 
personnel  to  the  leadership  groups  at  each  level  cannot  be  neglected  and  de¬ 
layed.  The  urgency  of  this  point  has  been  more  and  more  profoundly  felt  by 
all.  Everyone  has  recognized  that  this  must  be  grasped  firmly  and  early. 

There  are  a  group  of  specialized  technical  cadres  now,  and  some  of  them  are  in 
the  technical  vanguard.  Some  are  comrades  who  have  made  great  contributions  in 
scientific  research  and  who  have  already  climbed  the  ladder  of  promotion  to 
leadership  posts.  For  example,  a  scientific  and  technical  worker  of  a  certain 
research  unit  had  realized  outstanding  achievements  in  scientific  research 
and  was  praised  by  the  higher  authorities.  He  attended  the  National  Science 
Conference,  and  later  won  further  trust  and  appointments  and  was  promoted  to 
deputy  director  of  a  certain  research  Institute.  Undoubtedly,  there  are  many 
advantages  in  having  such  scientific  and  technical  cadres  lead  and  manage 
scientific  and  research  work. 

It  is  necessary  to  fill  the  leadership  groups  at  each  level  with  special  tech¬ 
nical  personnel,  and  this  must  be  done  without  reservation.  But  what  type  of 
special  technical  cadres  should  join  the  leadership  groups  so  that  their  strong 
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points  can  be  fully  developed  and  so  that  they  will  benefit  the  building  of 
the  four  modernizations?  This  Is  a  problem  that  requires  conscientious  re*- 
search  and  rigorous  treatment.  If  It  Is  not  handled  well,  the  opposite  will 
result. 

Take  the  above  deputy  director  as  an  example,  after  his  promotion,  he  had  to 
attend  this  meeting  today  and  that  meeting  tomorrow,  make  a  report  here  today 
and  talk  about  his  experience  there  tomorrow.  He  had  to  hold  more  than  10 
concurrent  posts,  and  he  was  Invited  here  and  Invited  there,  and  his  life  was 
chaotic.  In  his  own  words:  "I  do  not  know  what  I  am  doing  all  day  now,  and 
I  feel  at  a  loss  to  handle  all  this.”  The  masses  complained:  "He  has  now 
become  a  conference  cadre,  frequently  attending  conferences  elsewhere." 

This  deputy  director  has  already  realized  academic  achievement.  If  he  Is  al¬ 
lowed  to  continue  to  study  and  do  more  research,  he  may  produce  even  newer  In¬ 
ventions  or  creations.  If  some  assistants  are  assigned  to  him  to  cut  down  his 
business  activities,  he  will  have  more  time  to  engage  In  research,  and  It  Is 
also  possible  to  train  another  new  force.  But  now,  the  result  of  his  appoint¬ 
ment  has  made  It  "difficult  for  him  to  handle  the  situation."  This  not  only 
wasted  his  research  work  but  also  created  loss  and  waste  In  actual  work  which 
cannot  be  calculated. 

Now,  In  economic  work,  everyone  often  talks  about  developing  strong  points, 
avoiding  shortcomings  and  developing  superiority.  Such  a  problem  also  exists 
In  the  use  of  talented  people.  We  must  develop  their  strong  points  and  avoid 
their  shortcomings,  utilize  their  skills,  appropriately  arrange  Jobs  according 
to  their  special  own  skills.  Interests  and  likes  before  we  can  fully  mobilize 
their  enthusiasm  and  creativity.  This  Is  the  correct  way  of  using  cadres  and 
caring  about  talented  people. 

We  know  that  every  one's  knowledge,  work  experience  and  work  performance  are 
different.  Some  have  a  good  grasp  of  basic  knowledge  and  possess  a  wide  range 
of  knowledge,  they  are  good  at  thinking  through  problems,  and  It  Is  suitable 
to  let  them  do  research  work.  Some  are  very  active,  they  are  good  at  organi¬ 
zation  and  liaison  and  they  have  a  strong  spirit  in  doing  things.  Therefore, 
we  must  select  different  cadres  according  to  different  work  posts  to  let  each 
of  them  be  responsible  and  to  let  each  of  them  develop  his  own  capabilities. 
Scientific  and  technical  personnel  engaged  in  scientific  research  and  scien¬ 
tific  and  technical  personnel  entering  the  leadership  group  are  completely 
different  according  to  work  demand,  the  nature  of  the  job  and  the  content  of 
the  job.  Each  profession  has  its  own  special  talent,  different  content  and 
criteria,  and  they  cannot  be  equated.  A  person  talented  in  mathematics  may 
not  possess  talent  In  organization  and  leadership.  A  world  famous  high  energy 
physicist  may  not  be  able  to  organize  and  lead  a  high  energy  physics  research 
Institute  with  a  hundred  or  a  thousand  members  well. 

Allowing  scientific  and  technical  personnel  to  join  the  leadership  group  is  a 
necessity  In  building  the  four  modernizations  and  changing  the  present  struc¬ 
ture  of  the  team  of  cadres.  This  must  conscientiously  be  done  well.  We  must 
strengthen  investigatioii  and  research  and  start  out  from  actual  work,  analyze 
the  overall  situation  and  weigh  the  facts  to  see  how  we  can  employ  scientific 


-  206  - 


and  technical  cadres  so  that  they  can  better  develop  their  strong  points  and 
make  even  greater  contributions  to  building  the  four  modernizations.  People 
who  are  very  talented  in  scientific  research  should  be  allowed  to  continue  to 
develop  their  superiority  in  scientific  research  work.  Do  not  force  them  into 
leadership  posts  and  have  them  do  work  that  has  nothing  to  do  with  their 
speciality.  Those  people  who  possess  the  qualifications  and  who  can  better 
develop  their  function  and  who  will  be  more  beneficial  to  pushing  the  overall 
work  forward  after  being  promoted  to  leadership  posts  should  be  promoted 
without  fear.  The  principle  is  rational  employment.  ¥e  must  not  suppress 
talent  nor  should  we  waste  talent. 
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THREE-STEP  THEORY  ON  THE  STUDY  OF  SCIENTIFIC  DEVELOPMENT  VIEWED 

Tianjin  KEXUEXUE  YU  KEXUE  JISHU  GUANLI  [SCIENOLOGY  AND  MANAGEMENT  OF  SCIENCE 
AND  TECHNOLOGY]  in  CMnese  No  1,  20  Jan  82  p  31 

[Article  by  Zhang  Jingchen  [1728  2529  2525]  of  the  Jilin  Provincial  Social 
Sciences  Academy  and  edited  and  released  by  Zhao  Beiwang  [6392  0554  2598]  and 
He  Zhongxiu  [0149  6945  4423]:  ”^The  Three-stage  Theory'  on  ^the  Study  of 
Scientific  Development^”] 

[Text]  The  ’’study  of  scientific  progress”  is  basic  research  in  selenology  and 
it  is  used  internationally  to  differentiate  it  from  ”the  study  of  scientific 
policy,”  Analysis  of  related  surveys  conducted  by  the  United  Nations  Educa¬ 
tional,  Scientific  and  Cultural  Organization  shows  that  the  subject  of  ’’the 
study  of  scientific  development”  includes  the  three  basic  concepts  of 
’’science,”  ’’scientists”  and  ’’scientific  study,”  This  article  briefly 
describes  the  content  and^  the  extension  of  these  three  concepts  and  their 
theoretical  meaning  in  the  basic  study  of  selenology.  The  ideological  method 
used  here  follows  the  ”three--stage  theory  on  the  development  of  physics”  pro¬ 
posed  by  Japanese  theoretical  physicist  Mr  Takeya.  The  so-called  ’’three- 
stage  theory”  says  that  ’’the  development  of  physics  manifests  the  following 
three  stages:  First,  physics  describes  the  stage-in-itself  of  phenomena— the 
theory  of  the  phenomena  stage.  Second,  physics  explores  which  stage-for- 
itself  structures  are  possessed  by  certain  actual  objects--the  theory  of  the 
objects  stage.  Third,  physics  studies  what  principles  of  motion  are  followed 
by  objects  In  the  stage-in-itself  and  stage-for-itself  under  mutual  action — 
the  theory  of  the  nature  stage.  These  three  stages  are  not  predetermined  to 
occur  in  order.  Because  nature  has  such  a  syminetric  structure,  this,  development 
has  come  about  because  people ^s  understanding  of  it  has  gradually  deepened 
step  by  step,  l^is  is  the  consistency  of  historical  development  and  logical 
structure.”  In  Tact,  the  subjects  investigated  by  the  ’’study  of  scientific 
development”  has  a  similar  symmetric  structure. 

The  term  "science,”  as  defined  in  modern  terms  by  the  ’’Oxford”  and  ”Ci  Hai” 
dictionaries,  refers  to  the  system  of  knowledge  about  nature,  society  and 
thought.  It  is  the  sum  of  the  fundamentals  and  the  applied  parts  of  natural 
science,  social  science,  psychological  science,  mathematics,  philosophy.  Such 
a  broad  understanding  of  the  concept  of  science  is  not  an  effort  to  disregard 
the  historical  fact  that  selenology  has  emerged  and  developed  along  with  the 
emergence  of  ’’macrocosmic  science”  in  modern  natural  science,  rather,  the  trend 
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toward  universality  of  modern  science  does  not  objectively  allow  for  the 
classical  narrow  concept  of  science.  Of  course,  out  of  the  need  for  division 
in  scientific  research,  we  can  limit  the  subject  of  study  to  within  the  realm 
of  natural  science,  but  we  should  not  lable  this  "selenology,"  we  should 
rigorously  name  it  "science  of  natural  science."  This  can  clarify  the  con¬ 
ceptual  confusion  in  the  study  of  selenology.  If  we  study  the  structure  and 
structural  variation  of  science  as  a  system  of  knowledge,  we  can  obtain  a 
description  of  the  theory  of  phenomena  in  "the  study  of  scientific  develop¬ 
ment"  because  "scientific  progress"  is  the  record  of  achievements,  not  the 
actual  body  of  "scientific  development,"  Therefore,  science  is  the  subject 
described  by  the  theory  of  phenomena  in  the  "study  of  scientific  development." 

What  we  call  a  scientist  is  a  worker  who  is  engaged  in  creative  scientific  explgr 
atlon.  He  is  the  sum  of  the  natural  scientist,  social  scientist^  pyschol- 
ogist,  mathematician  and  philosopher  who  engaged  in  scientific  discovery, 
technical  inventions  and  engineering  creations.  In  the  modern  sense,  the 
scientist  exists  individually  and  he  also  exists  as  a  group  which  has  a 
definite  composition,  structure,  function  and  which  is  equipped  with  modem 
means  and  equipment  of  exploration.  If  the  structure  and  structural  variation 
of  the  scientists  is  studied  as  an  explorer  of  knowledge,  then  we  can  obtain 
a  description  of  the  theory  of  objects  in  the  "study  of  scientific  development" 
because  the  scientist  is  the  Initiator  who  produces  scientific  knowledge  and 
who  develops  scientific  knowledge.  He  is  the  "actual  moving  object  in  scien-  ' 
tific  development,"  Therefore,  the  scientist  is  the  subject  described  by  the 
theory  of  objects  in  the  study  of  scientific  development, 

What  we  call  scientific  research  refers  to  the  creative  labor  of  scientists 
in  carrying  out  scientific  exploration.  It  is  the  stim  of  basic  research,  ap¬ 
plied  research  and  developmental  research  in  nature,  society  and  thought  car¬ 
ried  out  by  scientists.  In  the  modem  sense  of  scientific  research,  we  often 
use  "research  and  development"  to  bring  out  the  characteristics  of  modern 
scientific  research  because  developmental  research  has  already  become  an  im¬ 
portant  link  directly  connected  to  material  production.  Its  investment  is  the 
largest  and  its  social  effects  are  the  most  obvious.  If  we  take  scientific 
research  as  an  activity  to  explore  knowledge  and  study  the  principles  of 
dynamics  of  such  activity,  i.e.,  the  principle  of  Interaction  of  the  various 
elements  within  the  dynamic  body  and  the  principle  of  interaction  of  the 
dynamic  body  with  the  various  external  elements,  we  can  obtain  a  description 
of  the  theory  of  nature  in  "the  study  of  scientific  development."  Therefore, 
scientific  research  is  the  subject  described  by  the  theory  of  nature  in  "the 
study  of  scientific  development." 
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APPRAISING  SCIENTIFIC  INVENTION  ON  BASIS  OF  MARXIST  METHODOLOGY 

Tianjin  KEXUEXUE  YU  KEXUE  JISHU  GUANLI  [SCIENOLOGY  AND  MANAGEMENT  OF  SCIENCE 
AND  TECHNOLOGY]  in  Chinese  No  5,  20  Oct  81,  pp  10-12 

[Article  by  Duan  Ruichun  [3008  3843  2504]  of  the  Chinese  Science  and  Technol¬ 
ogy  Information  Bureau;  ’’Probing  Into  the  Standard  for  the  Appraisal  of  In¬ 
ventions”] 

[Text]  Invention  is  skillful  creation  by  human  intelligence.  The  quantity 
and  quality  of  inventions  are  often  indicators  of  the  rise  and  fall  of  a  na¬ 
tion’s  science  and  technology.  Proper  appraisal  and  encouragement  of  in¬ 
vention  is  an  important  S&T  policy  for  any  nation.  In  China,  after  the 
smashing  of  the  "gang  of  four,”  the  State  Science  and  Technology  Commission 
reissued  the  "Invention  Encouragement  Ordinance.”  Experience  of  the  past  few 
years  has  shown  that  this  decree  has  played  an  active  role  in  promoting  in¬ 
vention  and  creativity,  stimulating  science  and  technology,  and  developing 
the  productivity  of  the  society.  In  the  meantime,  it  has  also  raised  an  im¬ 
portant  issue  in  science  management,  namely,  how  to  recognize  the  fundamental 
nature  of  an  invention  and  how  to  establish  an  objective  appraisal  standard 
for  Inventions , 

The  second  article  of  the  "Invention  Encouragement  Ordinance”  states  that; 

"An  invention  is  a  major  new  achievement  in  science  and  technology.  It  must 
satisfy  the  following  three  conditions  simultaneously;  1;  it  has  not  been 
done  before,  2  it  is  advanced,  and  3  it  is  experimentally  proven  to  be 
applicable."  These  three  conditions  constitute  the  basic  nature  of  Invention, 
namely,  novel,  advanced  and  applicable.  They  may  be  considered  the  unifica¬ 
tion  of  the  dialectic;  they  are  mutually  related  and  yet  distinguishable  from 
each  other,  and  collectively  they  demonstrate  the  role  of  Invention  in  S&T 
activity;  from  nothing  to  something,  from  the  simple  to  the  sophisticated, 
and  from  practice  to  theory  and  then  back  to  practice.  Therefore,  in  the 
study  of  the  appraisal  standard  of  invention,  it  all  comes  down  to  using  the 
scientific  view  and  methodology  of  Marxism  in  evaluating  the  novelty,  sophis¬ 
tication  and  applicability  of  the  scientific  significance  of  an  Invention  and 
the  specific  principles  of  judging  and  determining  these  three  basic  character 
istics.  In  this  article,  we  will  provide  only  a  preliminary  exploration  of 
these  topics. 
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1,  Definition  of  Invention 


What  is  Invention?  Invention  is  a  djmamic  concept  in  the  creative  activity 
of  technology,  and  we  should  give  invention  two  dynamic  definitions  along  with 
the  progress  of  natural  science.  On  this  ground,  we  may  specify  our  funda^ 
mental  understanding  of  Invention;  1)  between  science  and  technology,  invent 
tion  is  in  the  realm  of  technology;  2)  as  compared  to  discovery  and  creation, 
the  concept  of  invention  is  related  and  yet  distinguishable  from  them. 

It  is  generally  believed  that  invention,  discovery  and  creation  all  provide 
new  knowledge  and  information  to  mankind;  however,  discovery  often  refers  to 
the  jump  from  not  recognizing  objectively  existing  objects,  phenomena  and 
principles.  On  the  other  hand,  Invention  is  a  technological  credit  ion  from 
nothing  to  something  using  the  above  recognition.  But  invention  is  not  equal 
to  creation.  Creation  is  a  concept  that  is  deeper  and  more  far^-reaching  in^- 
tensively  and  extensively;  it  Includes  the  formation  process  of  a  variety  of 
material  and  spiritual  achievements  in  the  broad  realm  of  human  society,  In^ 
vention  is  only  a  subarea  of  the  broad  concept  of  creation. 

Obviously,  from  the  nature  of  the  subject,  the  theory  and  method  in  natural 
science  and  social  science  and  the  principles  and  calculations  in  mathematics 
do  not  fall  in  the  invention  category.  Simple  discoveries  and  literary  and 
art  creations  are  not  inventions  either.  The  kind  of  invention  we  wish  to 
appraise  refers  to  scientific  and  technological  results  that  are  technical  in 
nature  and  are  characterized  by  their  novelty,  sophistication  and  applicabil^ 
ity. 

II,  Novelty  of  Invention 

The  novelty  of  a  scientific  or  technological  achievement  can  only  be  judged  by 
comparing  it  with  technology  known  and  used  before  (we  might  call  it  current 
technology).  Thus,  the  appraisal  of  novelty  may  be  concluded  by  a  counter^-' 
argument  process;  if  a  new  scientific  or  technological  result  is  technolog¬ 
ically  the  same  as  some  existing  technology,  then  the  new  result  does  not 
have  novelty.  Otherwise,  the  new  result  would  be  novel.  There  are  two  ques¬ 
tions  here:  what  is  current  technology  and  how  are  two  things  judged  as  being 
technologically  the  same. 

Regarding  space,  current  technology  may  be  regarded  as  the  technology  pub¬ 
lished  in  publications  of  the  world,  openly  used  and  publicly  known  by 
society  in  various  forms.  Regarding  time,  there  is  no  limit  in  dating  back¬ 
ward.  Regarding  the  medium,  the  criterion  should  be  multimedia,  such  as  in¬ 
formation  transmitted  through  oral  reports,  audio  recording,  video  recording, 
television,  movies  and  microfilm. 

Regarding  sameness,  or  judging  whether  two  scientific  and  technological  results 
are  the  same,  one  should  first  pay  attention  to  two  categories  of  sameness; 

1)  two  techniques  are  identical,  that  is,  there  is  no  difference  in  the  prin¬ 
ciple,  mechanism  or  result  of  two  inventions  or  technological  results; 

2)  two  techniques  are  partly  the  same  and  partly  different;  the  part  that  is 
different,  judging  from  the  technological  level  of  the  time,  is  a  simple 
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substitution  of  publicly  known  technology  and  the  result  of  the  substitution 
does  not  affect  the  quality  and  quantity  of  the  result  in  any  substantial 
way  t 

However,  if  a  certain  scientific  or  technological  achievement  appears  to  be  a 
mere  formal  substitution  of  some  wellr-known  current  technology  but  the  result 
of  this  change  corrects  some  misconception  in  the  present  technology  and 
solves  some  longstanding  technical  problem  and  causes  a  substantial  improve^ 
ment  in  the  quantity  and  quality  of  the  product,  then  we  can  no  longer  view 
this  invention  as  technologically  equivalent  to  current  technology,  despite 
its  simplicity  and  commonplace  form*  This  is  because  a  subtle  innovation  often 
contains  significant  and  creative  invention,  and  examples  of  this  abound  in 
history, 

III,  Sophistication  of  Invention 

Sophistication  is  an  indicator  of  the  technological  value  and  standard  of  the 
invention.  Because  scientific  and  technological  development  is  a  conflict^ 
ing  movement  of  inheritance  and  breakthrough,  an  invention  must  originate  from 
current  technology  and  surpass  it,  and  the  degree  of  advance  must  also  reach  a 
certain  level.  The  judgment  of  this  level  should  be  left  with  experts  in  the 
field.  The  evaluation  of  actual  results  should  of  course  be  conducted  by  an 
evaluation  committee  consisting  of  representative  and  authoritative  special^ 
ists* 

Qualitative  judgment  of  whether  an  achievement  is  more  advanced  than  current 
technology  is  not  really  difficult.  The  term  "advanced^’  here  includes: 

1)  advanced  in  technical  principle,  2)  advanced  in  technical  construction, 
and  3)  advanced  in  technical  results.  But  on  the  other  hand,  judging  whether 
a  certain  achievement  is  advanced  enough  to  be  qualified  as  a  major  scientific 
and  technological  achievement  and  reaches  the  level  of  an  Invention  is  a  rather 
complex  issue.  Here  one  should  make  a  specific  analysis  based  on  the  charact^- 
eristics  of  different  inventions.  According  to  the  nature  of  invention  there 
are  fundamental  inventions,  applied  inventions,  and  general  improvement  in-- 
ventions, 

A  fundamental  invention  is  the  material  application  of  the  newest  scientific 
theory  and  often  opens  a  new  era.  Examples  of  the  transistor,  the  laser  and 
the  superconductor.  In  appraising  a  fundamental  invention,  one  should  recog-- 
nize  its  advanced  nature  and  judge  its  technological  value  from  a  practical 
and  long--term  point  of  view,  and  not  be  restricted  by  the  narrow  view  of 
current  technology  and  a  single  economic  viewpoint. 

An  applied  invention  is  the  product  of  the  transfer  and  proliferation  of  a 
fundamental  invention  into  various  special  fields,  such  as  the  application  of 
the  laser  and  the  superconductor  in  a  technical  field.  Here  one  should  dis^ 
tinguish  whether  the  application  is  a  simple  transfer  or  modification  or  is 
a  creative  application.  Generally  speaking,  only  scientific  and  technologi¬ 
cal  achievements  with  sufficient  sophistication  both  vertically  and  hori¬ 
zontally  can  be  regarded  as  having  reached  the  level  of  an  advance. 
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An  improvement  invention  is  generally  a  modification  of  an  existing  invention 
through  the  combination  of  already  known  technologies.  Comprehensive  analysis 
should  be  made  regarding  its  separateness  from  other  technologies,  subject 
nature,  degree  of  difficulty  in  the  combination,  practical  impact,  and  tech¬ 
nical  and  economic  value, 

IV.  Applicability  of  Invention 

Practicality  is  the  only  standard  for  testing  the  truth;  it  is  also,  of  course, 
the  testing  standard  of  an  invention's  applicability.  This  should  not,  how¬ 
ever,  be  interpreted  as  implying  that  a  scientific  or  technological  achieve¬ 
ment  is  practical  only  after  years  of  actual  use.  Because  if  this  were  the 
case,  it  would  inevitably  Impede  the  birth  of  many  superior  inventions.  Imr- 
plementation  and  practical  production  are  one  form  of  proof  of  practicality; 
experimentation  and  other  indirect  proof  deduced  and  concluded  from  technical 
implementation  are  also  proof  of  applicability.  The  important  issue  here  is 
that  an  applicable  scientific  and  technological  achievement  must  satisfy  the 
following  conditions:  1)  consistent  with  scientific  principles,  2)  possessing 
implementation  conditions,  and  3)  satisfaction  of  social  needs. 

In  the  meantime,  to  gain  a  proper  understanding  of  the  invention  applicability, 
one  must  also  use  the  dialectic  viewpoint  and  clarify  the  following  points 
theoretically:  1)  Applicability  and  completeness.  An  Invention  not  ready  to 
be  implemented  (that  is,  an  incomplete  invention)  is  not  practical,  but  this 
does  not  imply  that  all  completed  Inventions  are  practical.  Whether  an  in¬ 
vention  is  applicable  depends  on  the  possibility  of  its  practical  production. 

2)  Applicability  and  economics.  Economic  value  and  economic  index  are  im¬ 
portant  factors  in  evaluating  an  invention's  applicability,  but  they  are  not 
absolute.  When  it  first  comes  into  existence,  the  cost  of  a  new  product, 
material  or  technology  may  be  very  high,  but  its  economic  value  improves  as 
the  product  is  gradually  perfected,  3)  Applicability  and  delayed  implementa¬ 
tion.  Technologies  that  survive  the  challenge  of  long-term  application  are 
certainly  proved  to  be  of  practical  value,  but  this  does  not  mean  that  in¬ 
ventions  not  yet  put  into  practical  production  do  not  have  practical  value. 

In  today ^s  age  of  rapid  scientific  and  technological  development,  "raising  the 
question  is  often  more  important  than  solving  the  problem."  Invention  and 
innovation  are  more  and  more  leading  to  industrial  application.  Many  major  , 
inventions  (especially  signfiicant  basic  inventions)  are  often  limited  by  the 
environmental  condition,  material  and  related  fields  in  their  industrial  ap¬ 
plication,  so  a  delay  in  implementation  should  be  allowed.  4)  Practicality 
and  theoretical  blindness.  In  appraising  an  invention,  it  is  important  to 
determine  whether  the  invention  agrees  with  scientific  principles,  but  it  is 
not  important  whether  people  understand  the  principle  behind  the  invention. 

If  someone  accidently  received  a  message  revealed  by  nature  and  invented  some¬ 
thing  that  was  proven  to  be  really  useful,  then  even  though  our  understanding 
of  the  scientific  principle  behind  the  invention  were  lacking,  this  invention 
would  be  practical  just  the  same.  The  fact  is  that  the  Invention  would  still 
agree  with  the  principles  of  science;  it  would  be  only  that  we  were  not  aware 
of  these  principles  at  the  time.  5)  Practicality  and  benefit.  An  invention 
may  have  some  negative  effect  along  with  its  positive  effect.  In  this  case 
we  should  not  dismiss  the  practicality  of  this  invention  lightly.  In  the  long 
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process  of  technological  development,  any  invention  is  not  the  end  of  tech^ 
nological  development  5  the  problem  of  eliminating  these  negative  effects  is 
itself  a  topic  for  future  invention,  Naturally  the  negative  effect  should  be 
weighed  against  the  benefits.  When  the  adverse  effect  is  so  large  that  the 
society  would  not  benefit  from  the  invention,  then  its  practicality  is  some¬ 
what  meaningless. 

An  important  international  trend  in  the  question  of  appraising  scientific 
and  technological  results  and  evaluating  an  invention  patent  is  to  treat 
novelty,  sophistication  and  applicability  as  a  whole.  For  our  part,  we 
should  break  our  own  ground  on  invention  appraisal  based  on  the  scientific 
view  and  methodology  of  Marxism,  It  can  be  said  with  certainty  that  strength¬ 
ening  the  research  in  this  area  will  greatly  enhance  the  prosperity  of  inno¬ 
vation  and  invention  in  China  and  yield  more  rapid  scientific  and  technologi¬ 
cal  development  in  China, 
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SCIENTIFIC  RESEARCH  IN  FACTORIES,  MINES  AND  OTHER  ENTERPRISES  DISCUSSED 

Beijing  KEYAN  GUANLI  [SCIENCE  RESEARCH  MANAGEMENT]  In  Chinese  No  1,  Jan  82 
pp  68-71 

[Article  by  Zhou  Shensheng  [0719  3947  3932]  of  the  Administrative  Office 
Science  Committee  of  Wenzhou  Prefecture,  Zhejiang  Province] 

[Text]  (I) 

The  development  of  modern  economy  and  society  is  becoming  more  and  more 
closely  related  to  science  and  technology;  science  and  technology  have  pro¬ 
liferated  into  various  aspects  of  economic  and  social  life  and  become  indis¬ 
pensable  factors  of  the  development  of  economy  and  society.  Marx  once  said: 
"Labor  productive  force  is  determined  by  many  conditions,  including  the  average 
skill  of  the  workers,  the  level  of  scientific  development  and  the  extent 
science  is  applied  in  industrial  techAlque,  the  social  connection  of  the  pro¬ 
duction  process,  the  scale  and  function  of  production  resources,  and  the 
natural  conditions."  (Complete  Works  of  Marx  and  Engels,  Vol  23,  p  53)  Here 
science  and  technology  are  clearly  identified  as  important  factors  of  the  labor 
productive  force.  That  is  to  say,  it  takes  advances  in  science  and  technology 
to  improve  the  workers’  scientific  and  technological  level  and  working  skill, 
to  improve  the  machinery  and  the  mechanical  efficiency,  to  use  the  natural 
resources  sensibly,  to  develop  the  natural  forces  to  the  fullest  extent,  to  ef¬ 
fectively  use  labor  statistics,  to  develop  transportation  means  and  to  shorten 
circulation  time. 

The  advances  in  modern  science  and  technology  are  having  Increasingly  greater 
effects  on  economic  and  social  development.  In  the  beginning  of  this  century, 
technological  advance  accounted  for  5  to  20  percent  of  economic  growth  and 
labor  production  increase  in  developed  nations  of  the  world,  by  the  1960 ’s 
and  1970's,  this  ratio  has  increased  to  50  to  70  percent.  From  1977  to  1980 
Shanghai  textile  Industry  has  large  scale  increases  in  production,  among  the 
contributing  factors,  71.4  percent  are  technological.  The  modernization  con¬ 
struction  must  therefore  rely  on  science  and  technology. 

Marx  divided  the  enlargement  of  re-production  into  two  classes:  extensive 
enlargement  of  re-production  and  Intensive  enlargement  of  re-production. 

"When  the  production  field  is  extended,  the  enlargement  is  extensive;  when 
the  efficiency  of  the  means  of  production  increases,  the  enlargement  is 
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"intensive."  (Complete  Works  of  Marx  and  Engels,  Vol  24,  p  192)  The  exten¬ 
sive  enlargement  of  re-production  relies  purely  on  the  quantitative  Increase 
in  production  elements,  that  is,  the  scale  of  production  is  Increased  by  in¬ 
creasing  labor,  capital,  equipment,  material,  and  production  field.  In  the 
past  many  comrades  believed  that  only  capital  construction  is  enlarging  re¬ 
production,  they  are  only  looking  at  the  extensive  enlargement  of  re-produc¬ 
tion.  The  intensive  enlargement  of  re-production  relies  on  advances  in 
production  technology,  qualitative  improvement  of  production  elements,  and 
improvement  of  the  efficiency  of  labor  and  the  means  of  production.  This  im¬ 
plies  that  current  enterprises  can  achieve  re-production  enlargement  through 
developing  potential,  restructuring,  and  improving  without  increasing  new 
investments . 

For  this  reason,  the  Central  Committee  stipulated  that  future  economic  de¬ 
velopment  in  China  should  not  rely  on  building  new  plants  but  should  rely  on 
the  full  development  of  available  enterprises  and  gradually  switch  from  exten¬ 
sive  to  intensive.  This  is  a  fundamental  change  of  our  national  construction 
policy  and  it  is  an  economical  and  practical  sound  approach. 

After  32  years  China  has  achieved  a  fair  scale  and  base  in  the  construction  of 
factories,  mines  and  other  enterprises  and  has  formed  a  large  rank  of  engi¬ 
neering  and  technological  personnel.  There  are  now  400,000  enterprises  in 
China,  the  variety  is  complete  but  most  enterprises  have  old  equipment,  un¬ 
developed  technology  and  a  lot  of  potential.  The  development  of  available 
enterprises  relies  on  the  one  hand  improved  business  management  and  on  the 
other  hand  sensible  technological  restructure,  product  quality  Improvement 
through  new  technology  and  new  manufacture  technique,  reduced  cost  and  con¬ 
sumption,  increased  product  variety,  and  accelerated  change-over  of  new 
products.  If  scientific  research  is  to  lead  production  construction,  it  must 
Improve  the  technology  development  and  promotion  in  factories ,  mines  and  other 
enterprises,  bestow  the  enterprises  with  new  vitality  and  move  the  national 
economy  forward. 


(II) 

Science  can  become  a  direct  productive  force  only  by  transforming  into  tech¬ 
nology.  The  economic  take-off  of  all  developed  nations  in  the  world  is  al¬ 
ways  correlated  with  major  new  breakthroughs  in  technology.  A  member  of  the 
British  Royal  Society  Kai-er-dun  [phonetic]  believed  that  the  foundation  of 
industry  is  not  science  but  technology.  Industry  cannot  move  foirward  without 
solving  the  technology  problem.  The  fact  that  Japan  rapidly  developed  into  a 
major  economic  power  after  World  War  II  is  directly  related  to  its  adoption 
of  a  "build  the  nation  on  technology"  policy.  Although  Great  Britain  is 
very  advanced  in  science  and  produced  a  number  of  outstanding  scientists,  it 
has  the  highest  number  of  Nobel  Prize  laureates  in  the  world  for  its  population, 
but  because  Britain  did  not  pay  attention  to  applied  technology  research  and 
did  not  properly  transform  science  into  productive  force  to  promote  its  indus¬ 
trial  and  economic  development,  the  Great  Britain  is  falling  behind  in  econ¬ 
omy.  Judging  from  the  experience  of  various  nations,  the  enterprises  of  all 
economically  developed  nations  pay  great  attention  to  technology  development 
research  and  focus  their  business  activity  on  it.  These  enterprises  generally 
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use  3  to  5  percent  of  their  production  value  or  15  to  20  percent  of  their 
profit  to  do  scientific  research.  About  8  to  10  percent  of  their  total  em¬ 
ployee  are  engaged  in  scientific  research  and  these  are  all  outstanding  techni¬ 
cal  people.  From  1945  to  1949  Japan  was  about  20  years  behind  the  United 
States  and  European  countries,  the  subsequent  phenomenal  economic  progress  in 
Japan  cannot  be  separated  from  the  role  played  by  scientific  research  in  its 
enterprises.  Special  consultant  of  Japan  Electric  Company  and  Ph.D.  in  engi¬ 
neering  Dr  Morita  has  said  in  a  recent  speech  given  in  Hangzhou: 

"The  government  played  some  role  in  Japan's  industrial  development  but  most 
of  the  technological  developments  were  made  by  private  enterprises," 

For  a  long  time,  scientific  research  in  Chinese  enterprises  has  received  in¬ 
sufficient  attention.  There  are  two  reasons.  First  of  all,  it  is  largely 
due  to  the  "leftist"  Influence  in  economy  and  in  technology.  For  example, 
in  economic  development  attention  was  only  focused  on  building  new  plants  and 
starting  new  business  and  the  role  of  the  available  enterprises  was  ignored. 

In  scientific  research  attention  was  focused  on  highly  sophisticated  frontier 
science  and  the  unpractical  idea  of  overtaking  the  advanced  international 
standard.  Secondly,  administrative  methods  were  used  to  manage  the  economy, 
there  were  not  enough  competition  among  the  products,  the  enterprises  did 
not  have  enough  autonomy  and  there  was  no  internal  driving  force  for  the  en¬ 
terprises  to  do  scientific  research.  In  addition,  China  has  been  using  the 
Russian  system  of  scientific  research  since  the  1950's,  in  which  research  or¬ 
ganizations  under  the  state’s  centralized  management  and  enterprise  research 
has  a  very  small  weight.  In  state-operated  research  organizations,  everything 
is  run  by  the  state  and  research  subjects  are  highly  repetitious.  The 
phenomenon  of  "eating  out  of  the  big  pot"  prevailed,  research  projects  did 
not  have  economic  accounting,  and  it  took  a  long  time  to  transform  research 
results  into  productive  force.  In  the  near  future  the  financial  and  material 
resources  in  China  will  be  relatively  tight  but  economic  development  urgently 
needs  the  support  of  science  and  technology.  Therefore  we  must  fully  develop 
the  technology  restructure  potential  of  the  existing  400,000  enterprises. 

This  dictates  the  important  status  of  scientific  research  in  factory  and  mine 
enterprises  in  the  scientific  research  management  system  and  makes  it  an  in¬ 
dispensable  part  of  the  entire  research  system. 

The  Central  Committee  has  now  made  technological  improvement  of  the  enter¬ 
prises  an  important  policy  and  the  State  Science  and  Technology  Commission  has 
also  made  technology  development  and  promotion  of  factory  and  mine  and  other 
enterprises  an  important  component  of  our  science  and  technology  development 
policy.  But  many  leading  comrades  still  lack  sufficient  understanding  of 
this  policy  and  all  kinds  of  ideological  blocks  still  exist.  First  of  all 
there  is  the  "iron  rice  bowl"  concept,  thinking  that  scientific  research  or 
no  scientific  research,  there  will  always  be  something  to  eat.  From  the 
earlier  experience  on  scientific  research  in  factory  and  mine  enterprises  in 
Wenzhou  prefecture  of  Zhejiang  Province,  the  state-operated  plants  usually 
are  worse  than  collective  plants  and  large  plants  are  usually  worse  than  col¬ 
lective  plants  and  large  plants  are  usually  worse  than  small  plants.  This  is 
not  a  normal  situation,  state-operated  plants  and  large  plants  have  stronger 
technology  base  and  better  conditions,  they  should  lead  the  enterprises  in 
scientific  research  but  in  fact  it  is  just  the  opposite.  As  the  economic 
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management  system  improves,  the  ’’iron  rice  bowl"  kind  of  thinking  must  be 
cracked.  Second  ,  scientific  research  is  considered  to  be  soft  assignment 
and  production  is  considered  the  hard  assignment.  Scientific  research  is 
thought  of  as  the  water  too  far  away  to  put  out  a  nearby  fire.  Some  even 
think  that  when  production  is  busy,  research  can  wait.  "Scientific  research 
can  he  put  off,  if  it  doesn’t  work  this  year,  tjiere  is  alvrays  next  year."  No 
one  looks  at  research  from  the  strategic  point  of  view.  Third  ,  people  think 
of  production  development  largely  in  terms  of  supply  and  sales.  There  is  no 
comprehensive  understanding  of  the  mutual  dependence  of  production  and  circu¬ 
lation.  People  fall  to  realize  that  one  can  have  rapid  enterprise  production 
development  only  when  the  products  are  competitive  and  supply  and  sales  are 
well  organized,  and  product  competition  is  essentially  a  competition  in  tech¬ 
nology.  Fourth  ,  scientific  research  is  mystified.  People  think  of  scien¬ 
tific  research  as  highly  sophisticated  and  esoteric  and  cannot  relate 
scientific  research  in  enterprises  with  the  reality  of  technological  improve¬ 
ment.  When  it  domes  down  to  it,  all  these  misconceptions  are  due  to  lack  of 
understanding  of  the  relationship  between  scientific  research  and  productive 
force,  economy  and  technology,  the  vital  significance  of  development  of  poten¬ 
tial,  Improvement  and  restructure  of  the  enterprises,  the  role  of  scientific 
research  in  improving  production  and  the  competibllity  of  products,  and  the 
proper  direction  of  enterprise  research. 

(Ill) 

Doing  scientific  research  and  not  doing  scientific  research  make  a  big  differ¬ 
ence  to  an  enterprise.  Here  are  some  examples  from  the  Wenzhou  prefecture; 

1.  Survival  and  development  fof  small  plants:  Yongjia  county  radio  plant  is 
a  small  county-operated  plant.  It  had  a  hard  time  getting  established  in  July 
1978  when  it  had  only  10,000  yuan  in  the  bank  and  could  not  afford  to  buyf’20 
jin  of  machine  oil.  It  had  only  one  kind  of  product  and  its  monthly  production 
value  at  the  time  was  only  13,800  yuan.  In  the  last  two  years  or  so,  the  plant 
stressed  the  role  of  research  personnel,  conducted  production  technology  re¬ 
search  and  carried  out  more  than  50  technology  improvement  projects.  They 
experimentally  manufactured  10  new  products  and  came  out  of  the  dire  situ¬ 
ation,  their  production  increased  rapidly.  In  1980,  the  f>lant  had  a  total 
value  of  production  exceeding  1.9  million  yuan  and  made  160,000  3man  of  pro¬ 
fit.  The  projected  1981  value  of  production  is  1.5  million  yuan  and  the  profit 
will  reach  200,000  yuan.  When  they  say  "If  an  enterprise  is  to  survive  and 
develop,  it  must  get  into  scientific  research.",  they  are  speaking  of  their 
experience . 

2.  Replacing  old  products:  Pingyang  county  chinaware  plant  No  1  is  an  old 
plant  with  300  years*  history  and  it  has  been  producing  China  bowls  for  300 
years  with  the  same  method.  From  1974  to  1976  the  plant  had  a  losStof  300,000 
3ruan.  In  the  past  several  years  they  established  a  technology  research  labor¬ 
atory,  made  a  major  effort  on  scientific  research  and  technological  improve¬ 
ment,  and  created  more  than  300  new  patterns  and  varieties.  After  that  they 
have  not  only  changed  loss  into  gain  but  their  production  has  also  increased 
year  after  year.  In  1979  their  production  value  was  1.34  million  yuan,  21 
percent  more  than  that  of  1978.  In  1980  they  have  completed  1.56  million  yuan 
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of  production  wMfch  is  17  percent  higher  than  the  1979  figure.  The  entire 
outlook  of  the  plant  has  had  fundamental  changes  and  they  are  now  busy  meeting 
production  assignments.  As  can  be  seen,  the  solution  to  renewal  of  old 
products  also  lies  in  scientific  research. 

3.  Quality  improvement  of  traditional  namebrand  products:  Ruian  County  dairy 
product  plant  has  been  producing  sweet  condensed  milk  for  55  years  and  their 
product  has  been  selling  well  on  the  international  market.  In  1977,  their 
product  was  rejected  because  their  condensed  milk  was  found  to  show  fat 
separation  and  thickening  while  in  storage.  The  plant  established  a  research 
office  in  1978  to  deal  specifically  with  this  quality  problem.  The  problem 
was  finally  solved  in  1979  and  the  solution  was  applied  to  mass  production. 
Export  has  since  increased  and  the  consumption  of  fresh  milk  was  reduced  as 
well.  This  item  alone  brought  in  164,000  yuan  of  profit  in  one  year.  Hence, 
traditional  namebrand  products  also  need  scientific  research  to  constantly  im¬ 
prove  their  quality. 

4.  Development  of  collective  enterprise:  Leqing  County  science  committee, 
in  close  collaboration  with  economic  departments,  made  an  effort  to  promote 
scientific  research  and  technological  improvement  in  collective  enterprises. 

Just  the  64  collective  enterprises  under  the  second  light  industry  bureau 
have  developed  and  put  into  production  23  new  products  in  the  last  2  years. 
Eleven  of  those  have  entered  the  international  market  and  created  7.88  million 
yuan  of  foreign  exchange  for  the  state.  Moreover,  193  new  varieties,  patterns 
and  packages  were  experimented  and  put  into  production,  thus  stimulating  a 
number  of  enterprises  on  the  verge  of  folding  or  with  minimum  profit.  The 
level  of  production  technology  was  rapidly  Improved  and  the  whole  situation 
was  quidkly  changed  for  the  better. 

In  a  word,  scientific  research  in  enterprise  has  many  advantages  and  great 
effects.  First  of  all,  research  is  the  center  of  potential  development,  im¬ 
provement  and  restructure  and  is  an  inevitable  path  to  the  survival  and  prosper^ 
ity  of  enterprises.  It  speeds  up  the  pace  of  enterprise  modernization  and  the 
entire  process  of  industrial  development.  Secondly,  the  expenditure  comes  from 
within  the  enterprise  and  it  saves  the  state  great  amounts  of  financial  re¬ 
sources.  It  takes  little  investment  and  yields  great  economic  benefits. 

Thirdly,  the  research  topics  come  from  production  and  the  results  are  turned 
back  into  production.  It  facilitates  timely  promotion  of  research  results  and 
shortens  the  time  required  to  transform  research  results  into  productive  forces. 
Fourthly,  technological  force,  equipments,  and  experimental  facilities  of  the 
factories,  mines,  and  other  enterprises  can  be  fully  used.  Finally,  research 
helps  the  enterprises  to  train  their  technological  ranks. 

(IV) 

Based  on  the  experience  of  research  effort  by  enterprises  in  Wenzhou  prefecture 
in  the  last  two  years ,  we  believe  the  following  items  should  be  stressed  if  we 
are  to  do  a  good  job  in  promoting  scientific  research  in  the  enterprises. 

1.  The  direction  of  enterprise  research  should  suit  the  enterprise  in  ques¬ 
tion  and  emphasize  problems  at  hand.  Import,  promotion  and  application  should 
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be  stressed  to  solve  urgent  technological  problems  of  the  enterprise  in  ques¬ 
tion.  Scientific  research  should  serve  potential  development,  improvement  and 
restructure . 

2.  Properly  select  research  subjects  by  following  these  criteria:  (1)  re¬ 
search  should  be  in  the  right  direction,  (2)  pay  attention  to  economic  bene¬ 
fits,  (3)  use  the  resources  sensibly,  (4)  conserve  energy,  (5)  combine  long 
term  and  short  term  goals,  pay  attention  to  technological  reserve.  The  ob¬ 
jectives  should  be  developing  new  products  for  the  enterprises,  improving  old 
facility  and  old  manufacture  technique  with  new  technology,  improving  product 
quality  and  strengthening  the  competibility  of  the  products. 

3.  Through  research  contracts  and  research-production  combination,  closely 
collaborate  with  institutes  of  higher  learning,  research  institutes  and  large 
plants  and  mines.  This  practice  will  on  the  one  hand  let  each  unit  develop 
its  strength  and  let  small  plants  overcome  their  difficulty  of  insufficient 
technological  force  and  information  and  on  the  other  hand  helps  the  trans¬ 
formation  from  research  results  to  productive  force. 

4.  Stress  Intelligence  investment  and  development.  Improve  technical  train¬ 
ing,  make  sensible  use  of  currently  available  technological  personnel  in  the 
enterprises,  pay  attention  to  experienced  and  self-taught  talents,  actively 
attract  talents,  hire  retired  technical  staff  and  old  masters  as  consultants. 

5.  Put  Information  work  in  order.  We  should  not  only  pay  attention  to  scien¬ 
tific  and  technological  news  but  also  market  economic  information.  Scientific 
and  technological  staff  may  get  ideas  from  domestic  and  foreign  acadeMc 
papers,  exhibitions,  samples  and  photographs.  The  purpose  of  engaging  in  in¬ 
formation  work  is  to  select  and  Introduce  appropriate  technologies  for  the 
development  of  our  own  enterprise.  Imported  technology  should  be  digested, 
restructured  and  improved. 

6.  Establish  the  necessary  organizations.  The  enterprises  should  concentrate 
their  technological  force  and  individually  or  collectively  establish  scientific 
research  organizations  such  as  research  institute,  research  (design)  office, 
and  scientific  research  group  (experiment  group,  technology  improvement  group) 
We  should  pursue  the  substance  and  not  the  style.  The  research  personnel 
should  be  relatively  stable  to  ensure  continuity,  avoid  using  research  staff 

as  "fire  fighters."  There  should  also  be  a  fixed  place  for  experiments  (ex¬ 
perimental  shop) ,  and  certain  means  for  experiment  and  equipments  and  instru¬ 
ments.  We  should  adhere  to  thrifty  and  frugality  and  should  not  place  undue 
emphasis  on  things  that  are  big  and  foreign. 

7.  Attention  by  the  leadership  is  of  key  importance.  Administrative  depart¬ 
ments  in  finance  and  in  technology  should  be  matched  closely  to  give  research 
activity  the  proper  concern,  support  and  specific  guidance.  The  enterprise 
leadership  should  place  technology  development  and  promotion  on  important 
agenda,  strengthen  the  ideological  and  political  work,  provide  timely  as¬ 
sistance  to  overcome  specific  difficulty  and  treat  scientific  research  like 
production  duty. 
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Technology  development  and  promotion  in  enterprises  is  after  all  a  new  en¬ 
deavor,  further  exploration  and  consolidation  of  experience  are  needed.  Many 
problems  are  waiting  to  be  investigated  and  solved.  Clear  stipulation  in 
policy  and  support  are  especially  needed.  To  name  a  few  items  in  this  area: 

1.  The  enterprises  are  mainly  responsible  for  their  scientific  research  ex¬ 
penditure.  Possible  avenues  are  (1)  take  it  out  of  production  cost,  (2)  funds 
may  come  from  capital  for  developing  potential,  improvement  and  restructure 

or  from  equipment  renewal  capital,  (3)  technical  service  Income,  (4)  after 
the  enterprises  are  given  more  autonomy,  research  funds  may  come  from  enter¬ 
prise  foundation  or  from  the  portion  of  profit  retained  by  the  enterprise, 
and  (5)  special  project  loan  may  be  applied  for  major  projects. 

2.  >Iaterial  needed  for  scientific  research  may  be  included  in  the  enterprise 
supply  channel.  Major  projects  may  be  appropriately  supplemented  by  material 
department,  and  equipments  and  instruments  may  be  supplied  by  scientific  in¬ 
strument  department . 

3.  Financial  departments  should  provide  policy  support  in  the  area  of  loans, 
taxes,  and  pricing.  For  example,  low  interest  loans  may  be  provided  to  enter¬ 
prises  for  scientific  research,  new  products  may  be  granted  tax  free  or  re¬ 
duced  tax  status  for  a  given  period  of  time,  and  enterprises  may  be  allowed 

to  set  their  own  ptice  for  new  products  and  sell  their  products  on  the  market 
with  the  approval  of  price  department. 

4.  Personnel  and  labor  departments  may  provide  assistance  in  attracting  and 
discovering  talent  and  in  the  sensible  use  of  personnel.  Technical  staff 
transferred  into  collective  units  should  be  treated  equitably.  Enterprises 
should  be  allowed  to  hire  part-time  research  staff  from  institutes  of  higher 
learning  and  research  institutes.  Personnel  in  enterprise  research  organiza¬ 
tions  (including  technical  cadres  and  experiment  workers)  should  have  produc¬ 
tion  staff  classification  and  enjoy  the  same  benefits  as  shop  workers. 

Technology  development  and  promotion  of  factories,  mines,  and  other  enterprises 
is  a  nex7  service.  Its  development  will  tie  science  and  technology  closely  with 
economic  and  social  development  and  it  is  showing  more  and  more  vitality  in 
promoting  the  industrial  construction  of  China. 
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PROBLEMS  IN  DEPARTMENTAL  STRUCTURE  OP  S&T  RANKS  AND  THEIR  SOLUTIONS 

Tianjin  KEXUEXUE  YU  KEXUE  JISHU  GUANLl  ISCTENOLOGY  AND  MANAGEMENT  OP  SCIENCE 
AND  TECHNOLOGY]  in  Chinese  No  5,  20  Oct  81  pp  39-41 

[Article  by  Dai  Guangqian  [0108  0342  0467]  of  the  State  Council  Science  and 
Technology  Cadres  Bureau] 

[Text]  Economic  adjustment  has  two  parts:  one  is  the  rational  reorganization 
and  unification  of  economic  structure,  and  the  other  is  the  technical  improve¬ 
ment  of  old  enterprises.  Both  are  closely  related  to  the  structure  of  S&T 
ranks.  A  rational  economic  structure  calls  for  a  rational  structure  of  S&T 
ranks.  Without  rationally  structured  S&T  ranks,  the  effort  of  technical  im¬ 
provement  cannot  succeed. 

"Departmental  Structure"  of  S&T  Ranks 

According  to  a  report  submitted  to  UNESCO  by  the  State  Scientific  and  Techno¬ 
logical  Commission,  there  are  five  parts  to  the  Chinese  S&T  ranks:  the  Academy 
of  Sciences  and  its  local  branch  institutes;  departments  in  the  State  Council 
and  local  research  and  design  institutes;  research  organizations  of  colleges 
and  universities;  S&T  ranks  in  plants,  mines  and  villages;  and  S&T  ranks 
in  defense.  The  departmental  structure  discussed  in  this  paper  is  not  made  up 
according  to  this  division;  instead,  we  are  Investigating  the  division  and 
organization  of  S&T  ranks  in  the  major  departments  of  the  national  economy* 

We  shall  emphasize  study  of  the  quantitative  structure  of  engineering  and 
technical  personnel  in  major  industrial  departments* 

In  1978  there  were  approximately  4.35  million  scientific  and  technological 
staff  members  in  the  national  units.  The  distribution  is  approximately  40.6 
percent  (of  the  total  S&T  personnel)  in  culture,  education  and  health  depart¬ 
ments;  8.2  percent  in  agriculture,  forestry,  water  conservancy  and  weather 
departments;  and  27.7  percent  in  industrial  departments.  This  is  consistent 
with  the  overall  situation  in  China,  where  the  1  billion  population  requires 
basic  educational  and  health  service,  agricultural  and  forestry  lack  techni¬ 
cal  personnel,  and  industry  is  reasonably  developed. 

In  1978,  more  than  half  of  the  1.571  million  engineering  and  technical  person¬ 
nel  in  public  units  were  concentrated  in  industrial  departments,  although 
capital  construction,  telecommunications  and  transportation  departments  each 
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had  a  certain  number  of  engineers  and  technical  people,  A  total  of  851,000 
were  In  Industrial  departments,  14,5  percent  of  which  were  In  light  industry 
and  85,5  percent  in  heavy  Industry,  Moreover,  almost  two^-thirds  (64,2  per¬ 
cent)  of  the  engineers  and  technical  personnel  in  industrial  departments  were 
concentrated  in  two  areas:  machine  building  and  metallurgy. 

The  Present  "Departmental  Structure"  of  the  S&T  Ranks  Is  Not  Meeting  the  Needs 
of  National  Economic  Readjustment 

For  a  long  time  the  economic  construction  in  China  has  followed  the  route  of 
heavy  structure,  the  priority  of  capital  goods  development  was  stressed,  and 
the  production  of  consumer  goods  was  ignored.  The  production  of  capital  goods 
was  "self-serving"  and  kept  going  around  in  the  heavy  industry  circle,  while 
service  for  consumer  goods  production  was  neglected.  From  1949  to  1978,  the 
growth  in  heavy  industry  was  more  than  90-fold,  light  Industry  grew  20-fold, 
and  agriculture  grew  more  than  twofold.  The  development  of  capital  goods 
production  far  exceeded  the  development  of  consumer  goods,  and  an  anomaly 
resulted.  Not  only  did  supply  fall  more  and  more  behind  demand  in  capital 
construction,  industrial  production  and  market  supply,  but  the  national  economy 
turnover  w^s  sluggish,  production  and  construction  were  both  highly  wasteful, 
and  the  economic  efficiency  was  very  poor.  If  this  situation  were  allowed  to 
continue,  not  only  would  it  be  impossible  to  improve  the  people ^s  standard  of 
living,  but  production  and  construction  would  both  run  into  great  difficulties. 
The  ultimate  goal  of  our  national  economic  readjustment  is  to  begin  with  the 
current  situation  in  China  and  reorganize  the  economic  structure  rationally, 
gradually  shift  our  economy  from  a  passive  to  an  active  position,  and  pave  the 
way  for  a  Chinese-style  modernization,  The  present  task  is  to  readjust  the 
production  from  a  heavy  structure  gradually  to  a  sensible  light  structure. 

The  production  of  consumer  goods  is  an  integrated  reprocessing  procedure. 

Many  academic  disciplines  and  technologies  are  involved  in  this  process,  from 
material  supply  to  reprocessing  to  production  and  packaging.  The  development  of 
consumer  goods  production  is  relying  more  and  more  on  science  and  technology. 

At  the  present  time,  the  light  industry  S&T  effort  is  very  inappropriate  for  the 
development  of  light  industry,  an  important  field  in  consumer  goods  production. 
One  of  the  Important  reasons  is  the  lack  of  S&T  personnel  in  the  light  indus¬ 
try  departments  to  match  the  task.  As  far  as  the  departmental  structure  in  S&T 
ranks  is  concerned,  the  "heavy  structure"  in  engineering  and  technology  has  not 
been  changed  very  much. 

As  a  result,  the  S&T  force  in  light  industry  turns  out  to  be  inadequate  every¬ 
where,  and  the  situation  is  in  sharp  conflict  with  the  current  production  de¬ 
velopment.  For  example,  bicycles  produced  by  the  Beijing  Bicycle  Plant  are 
slipping  year  after  year  in  the  national  bicycle  appraisal,  and  yet  demand  for 
production  keeps  rising.  Out  of  3,300  workers  at  the  plant,  only  34  are  tech¬ 
nical  personnel,  and  the  entire  plant  has  no  specialist  in  paint  baking,  elec¬ 
troplating  or  welding.  Another  example  is  that  Beijing  produces  2  million 
dozen  soft  drinks  and  the  supply  is  still  behind  demand.  This  is  partly  be¬ 
cause  the  only  efficient  bottling  machine,  moved  in  from  Shanghai,  is  of  1930 
vintage  and  often  breaks  downj  it  sometimes  runs  and  sometimes  quits  and  has 
never  been  properly  fixed.  Some  say  this  is  because  of  a  long  unresolved 
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technical  problem  in  pressure,  As  for  the  development  of  convenient  food  for 
solving  the  eating  problem  on  the  new  long  march,  even  more  technical  diffi^ 
cultles  are  encountered.  No  wonder  comrades  in  light  industry  departments 
have  said:  ^’¥e  can  launch  our  rockets  into  the  sky  and  we  can  recover  our 
satellite,  but  for  the  cover  of  a  light  package,  we  still  have  to  buy  a 
foreigner's  patent,^’ 

According  to  the  requirements  of  national  economic  readjustment,  the  industrial 
production  mainly  of  the  machine  building  industry  should  be  decreased,  then 
the  production  of  the  steel  industry  should  be  decreased  by  a  smaller  scale. 
These  two  departments  happen  to  have  the  highest  concentration  of  engineers 
and  technical  personnel.  As  heavy  industry  changes  its  object  of  service, 
although  some  engineering  and  technical  personnel  have  joined  various  tech¬ 
nical  duties  in  light  industry  such  as  equipment  renewal,  technological 
improvement,  and  production,  many  leaders  and  technical  staff  still  believe 
that  this  is  a  matter  of  expediency  and  not  the  norm,  and  therefore  pay  lit¬ 
tle  attention  to  gaining  new  knowledge  and  improving  technical  standards  in 
these  fields.  As  a  result,  the  heavy  structure  of  the  engineering  and  tech¬ 
nical  ranks  has  not  been  changed  substantially.  This  situation  is  still  a  . 
far  cry  from  the  needs  of  national  economic  readjustment,  and  particularly 
from  the  final  goal  of  the  national  economic  readjustment. 

The  Reasons  for  the  Incompatibility  of  "Departmental  Structure"  in  S&T  Ranks 
and  the  Current  National  Economic  Readjustment 

The  most  fundamental  reason  leading  to  the  problem  described  above  is  that  the 
development  of  the  S&T  ranks  in  China  is  suited  to  the  needs  of  the  heavy  struc- 
ture  development  in  the  national  economy  and  does  not  conform  to  the  current 
readjustment  of  the  national  economy.  It  is  a  historical  factor. 

Before  liberation  and  under  the  reactionary  ruling  of  the  Kuomin tang  .for  more 
than  two  decades,  the  higher  education  only  produced  180,000  graduates.  After 
these  engineering  and  technical  people  left  school,  their  first  concern  was  to 
find  a  job,  and  many  people  were  forced  to  give  up  their  specialty  because  of 
the  job  problem.  At  that  time  the  liberated  region  did  not  have  a  modern  in¬ 
dustrial  base,  work  in  many  other  areas  urgently  needed  large  numbers  of 
revolutionary  cadres,  and  many  special  and  technical  people  who  participated 
in  the  revolution  had  to  work  at  other  posts.  Up  to  liberation,  China 
had  only  50,000  scientific  and  technological  personnel,  which  is  hardly  a  team, 
not  to  mention  a  reasonable  structure. 

After  liberation,  starting  in  1953  and  1954,  China  began  its  large-scale 
economic  construction  centered  on  156  engineering  projects  under  Soviet  aid. 
Heavy  industry  was  given  priority  in  order  to  insure  the  equipment  and  mater¬ 
ial  needed  in  agriculture,  light  industry,  communication  and  transportation, 
and  defense,  This  was  entirely  necessary  and  correct.  At  the  time  attention 
was  also  given  to  the  equilibrium  of  coal,  oil,  electricity  and  transporta¬ 
tion  and  to  the  coordinated  development  of  heavy  industry,  light  industry  and 
agriculture.  To  meet  these  needs,  the  engineering  and  technology  ranks  grew 
from  130,000  in  1952  to  almost  500,000  in  1957,  Because  the  average  annual 
growth  of  heavy  industry  was  almost  three  times  that  of  light  industry,  it 
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was  natural  for  the  engineering  and  technology  ranks  to  become  a  heavy  struc¬ 
ture.  The  distribution  is  shown  in  the  table  below. 

After  the  beginning  of  the  second  5-"Year  Plan  the  development  of  heavy  in¬ 
dustry  was  still  excessively  stressed;  the  priority  given  to  heavy  industry 
was  even  simply  interpreted  as  priority  in  developing  the  steel  industry, 
and  the  national  economy  was  planned  centered  on  steel  production.  This 
practice  restricted  and  hampered  the  development  of  light  industry  and  agri^ 
culture,  and  caused  a  long-term  short  supply  in  the  fuel  power  industries  of 
coal,  electricity  and  oil;  the  construction  materials  industry:  and  communi¬ 
cation  and  transportation  enterprises.  Without  a  proper  balance  the  entire 
national  economy  could  not  develop  sihbothly  and  even  encountered  great  diffi¬ 
culty.  During  the  second  5-year  plan,  the  development  pace  of  heavy  indus¬ 
try  was  five  or  six  times  that  of  light  industry.  To  meet  this  situation, 
various  schools  naturally  stressed  the  needs  of  heavy  industry  in  their  train¬ 
ing  of  engineering  and  technical  people.  Take  the  engineering  majors  in 
colleges  and  universities  between  1957  and  1962,  for  example:  the  average 
growth  of  metallurgy  students  in  school  was  24.9  percent,  whereas  the  average 
annual  growth  of  the  number  of  students  majoring  in  light  industry  specialities 
was  only  12.2  percent.  Correspondingly^  the  average  annual  growth  of  engi¬ 
neering  and  technical  staff  in  metallurgical  Industry  was  18.9  percent,  and 
the  textile  industry  had  only  5.7  percent.  Not  only  was  the  rate  of  increase 
slow  for  light  industry  technical  people,  but  there  were  also  fewOr  specialty 
categories.  As  late  as  198D,  only  46  of  the  453  specialities;  in  15  engineer¬ 
ing  categories  in  higher  education  were  directly  related  to  the  development  of 
light  industry  and  textile  industry,  or  only  10.15  percent.  Thus,  the  engirt'  ^ 
peering  and  technology  ranks  in  industrial  departments  became  oriented  more 
and  more  to  heavy  industry  in  the  long  process  of  development. 

Next,  because  of  the  influence  of  the  "leftist*'  thought.  Intellectuals  were 
treated  improperly  and  errors  in  management  gradually  locked  technical  staff 
into  departments,  regions  and  units,  and  made  them  immobile.  The  departmental 
structure  of  the  S&T  ranks  has  become  a  "rigid  structure."  Hence,  even  though 
the  national  economic  structure  has  begun  to  readjust,  the  structure  in  S&T 
ranks  is  still  not  turning  around. 

In  fact  we  were  not  this  rigid  in  the  early  period  after  liberation.  In 
1952,  when  the  war  to  resist  U.S.  aggression  and  aid  Korea  was  going  on,  it  was 
decided  by  the  Political  Council  of  the  central  people's  government  that  1,000 
technicians  and  4,000  technical  workers  in  aviation,  automobile  and  tank  engi¬ 
neering  would  be  drafted  from  various  large  administrative  prefectures  and  de¬ 
partments  of  the  central  government  to  strengthen  the  defense  industry.  In 
1953  when  China  launched  its  large-scale  economic  construction,  RENMIN  RIBAO 
published  an  editorial  entitled  "Let  Technical  Specialists  Man  the  Posts  Most 
Needed  in  Economic  Construction,”  which  emphasized  that  "without  a  sufficient 
number  of  specialists  and  technical  people,  it  would  be  impossible  to  trans¬ 
form  China  from  an  agricultural  cbuntry  into  an  industrialized  country"  and 
pointed  out  the  necessity  to  solve  the  problem  of  Irrational  use  of  special 
and  technical  personnel.'  In  the  next  year,  in  an  attempt  to  meet  the  urgent 
industrial  construction  needs  of  the  time  by  concentrating  resources  and  first 
solving  the  rational  use  of  industrial  technological  cadres  in  a  short  time. 


-  225  - 


the  Political  Council  of  the  central  people's  government  further  decided  to 
register,  concentrate  and  assign  those  industrial  technological  cadres  in  14 
specialties— including  civil  engineering,  architecture,  mechanical  engineering 
and  electrical  engineering  in  offices  above  the  county  level,  state-operated 
enterprises,  private  and  public  jointly  operated  enterprises  and  institutes 
of  higher  learning  nationwide— who  were  improperly  assigned  or  were  unable  to 
put  their  knowledge  to  good  use,  to  major  industrial  construction  posts. 

These  practices  met  the  economic  construction  needs  of  the  time  and  reflected 
the  "flexible  structure"  of  the  S&T  ranks.  It  has  been  more  than  20  years 
since  that  time  and  the  S&T  ranks  now  are  quite  different,  but  today  it  is 
exceedingly  difficult  to  transfer  special  and  technical  personnel  even  among 
research,  production  and  teaching  branches  in  the  same  department,  not  to 
mention  between  different  departments.  It  is  even  more  difficult  for  heavy 
industry  and  military  industry  to  provide  systematic,  organized  and  directed 
technical  assistance  for  light  industry  and  textile  industry.  If  this  situ¬ 
ation  were  to  continue,  it  would  be  very  difficult  to  readjust  the  national 
economy. 

Problems  To  Be  Solved  in  Changing  the  Departmental  Structure  of  S&T  Ranks  To 
Suit  National  Economic  Development 

Because  the  departmental  structure  in  S&T  ranks  was  formed  over  a  relatively 
long  period  of  time ,  it  will  not  be  easy  to  change  it ;  it  may  even  take  longer 
than  to  change  the  economic  structure.  In  order  to  meet  the  needs  of  national 
economic  development,  we  should  begin  solving  problems  in  three  areas;  plan¬ 
ning,  implementation,  and  methodology. 

In  the  long  run,  the  "departmental  structure"  in  S&T  ranks  should  be  studied 
in  terms  of  national  economy,  science  and  technology,  education  and  even  the 
unified  development  plan  of  the  entire  society  in  all  provinces,  municipal¬ 
ities,  and  autonomous  regions  in  the  nation,  and  corresponding  plans  should  be 
formulated.  This  would  require  the  collaborated  effort  of  departments  in 
charge  of  economy,  education  and  science  and  technology;  it  would  be  impos¬ 
sible  for  one  single  branch  to  solve  the  problem. 

For  now,  we  must  take  some  emergency  measure  to  meet  the  needs  of  economic  re¬ 
adjustment.  In  order  to  strengthen  the  S&T  ranks  in  light  industry,  there  are 
three  things  we  must  do.  First,  great  effort  must  be  made  to  train  reserves, 
existing  institutes  of  higher  learning  in  light  industry  must  be  run  well,  and 
secondary  vocational  schools  must  be  selectively  reinforced.  Second,  technical 
professional  titles  should  be  given  to  those  workers  who  have  acquired  the 
corresponding  technical  level  through  learning  and  through  practice,  and  some 
of  them  should  be  selected  to  reinforce  the  scientific  research  team.  Third, 
step  by  step  some  members  of  the  technical  force  should  be  pulled  from  heavy 
industry  and  military  industry  departments  to  strengthen  and  improve  the  S&T 
ranks  in  light  industry.  This  can  be  done  either  through  some  workable  ar¬ 
rangement  of  short-term  collaboration  and  joint  employment  or  through  various 
technology  transfers  or  "directed  flow  of  knowledge." 

From  the  academic  research  point  of  view,  the  methodology  problem  in  scientific 
and  technological  structure  needs  to  be  solved.  It  is  particularly  important 
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to  begin  establishing  a  qualitative  relationship,  even  an  empirical  one, 
between  the  economic  structure  and  the  S&T  ranks  in  China  and  determine  some 
reasonable  quantitative  parameters ,  These  are  an  important  basis  for  formu¬ 
lating  plans  and  policies.  Regarding  the  micro  aspect,  when  a  new  enterprise 
was  being  established  in  the  past,  these  parameters  were  frequently  reflected 
in  determining  the  number  of  staff  based  on  the  scale  of  the  enterprise  and 
the  degree  of  difficulty  of  the  technology,  CAccording  to  the  Ministry  of 
Textile  Industry  1963  standard  of  fixed  number  of  staff,  22.2  engineering  and 
technical  personnel  were  required  per  10,000  spindles  in  the  cotton  textile 
industry,  and  57  were  needed  per  100  textile  machines  in  the  hemp  textile  in¬ 
dustry.)  Regarding  the  macro  aspect,  in  order  to  assess  the  development  and 
planning  needs  of  S&T  ranks  in  1960,  the  office  of  the  then  central  scientific 
and  technological  cadre  planning  group  extensively  studied  the  relationship 
between  engineering  technical  cadres  and  industrial  production  value  and  rate 
of  employee  increase  for  the  period  1953  to  1959  in  China,  and  for  the  period 
1926  to  1936  in  the  Soviet  Union,  The  preliminary  conclusion  was  that  for  each 
100  [percent]  increase  in  the  total  value  industrial  production,  the  number  of 
engineering  and  technical  cadres  should  be  increased  by  90  percent,  staff  and 
workers  by  40  percent,  and  production  workers  by  50  percent.  This  is  the  most 
-  specific  parameter  we  have  seen  so  far. 

We  should  find  the  method  and  establish  a  mathematical  model  through  our  own 
study.  Then  we  can  make  an  analysis  of  the  departmental  structure  of  the 
Chinese  S&T  ranks  more  scientifically  than  is  possible  at  present. 

Footnote;  Light  industry  in  this  article  refers  to  large  light  Industry,  i.e., 
all  industries  that  produce  consumer  goods.  That  is  to  say,  along  with  systems 
belonging  to  the  Ministry  of  Light  Industry  and  the  Ministry  of  Textile  Indus¬ 
try,  it  also  Includes  portions  of  other  industries  that  produce  consumer  goods, 
such  as  electric  meters  of  the  First  Ministry  of  Machine  Building  and  part  of 
the  civil  products  (television  sets  and  semiconductors)  of  the  Fourth  Ministry 
of  Machine  Building,  food  and  clothing  of  the  Ministry  of  Commerce,  and 
production  departments  of  some  commune  and  brigade  enterprises  in  the  Ministry 
of  Agriculture. 

(Edited  by  Ke  Ren  [0668  0086]) 
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STRUCTURAL  OPTIMIZATION  OF  S&T  PERSONNEL  IN  THE  CHEMICAL  INDUSTRY 

Tianjin  KEXUEXUE  YU  KEXUE  JISHU  GUANLI  [SCIENOLOGY  AND  MANAGEMENT  OF  SCIENCE 
AND  TECHNOLOGY]  in  Chinese  No  5,  20  Oct  81,  00  42-44 

[Article  by  Wu  Shimin  [0702  0013  2404]  and  He  Sheng  [0149  3922]  of  the  Science 
and  Technology  Bureau,  Ministry  of  Chemical  Engineering;  "Analysis  of  the  S&T 
Ranks  in  the  Chemical  Industry"] 

[Text]  An  Important  task  in  the  management  of  science  and  technology  is  the 
structural  optimization  of  S&T  ranks.  We  have  recently  made  preliminary  in¬ 
vestigation  and  analysis  of  the  personnel  structure  in  research  units  under  the 
direct  jurisdiction  of  the  Ministry  of  Chemical  Industry.  We  wish  to  present 
some  of  our  Initial  views  as  a  reference  for  study. 

I.  Ratio  of  Research  Personnel  and  Support  Personnel 

To  a  certain  extent,  the  ratio  of  research  personnel  to  support  personnel  re¬ 
flects  the  effectiveness  of  using  the  research  personnel.  Although  research  ' 
personnel  shoulder  the  main  responsibility  of  scientific  research,  they  cannot 
play  their  role  fully  without  the  assistance  of  a  certain  number  of  support 
staff.  According  to  some  foreign  studies,  support  staff  can  save  30**'40  per¬ 
cent  of  the  time  unreasonably  required  of  the  scientists  and  increase  the  re¬ 
sults  by  SO'^yS  percent.  In  the  chemical  research  circles  in  the  United 
States,  the  ratio  of  research  staff  and  support  staff  is  approximately  1  ;  2.5, 
and  in  Soviet  Union  this  ratio  is  1  ;  3. 

In  China  the  scientific  research  system  and  management  system  are  different 
from  those  in  foreign  countries,  and  the  research  units  in  industrial  depart¬ 
ments  are  also  different  from  those  in  the  Academia  Sinica  system.  For  the 
sake  of  comparison  and  discussion,  we  reviewed  the  situations  in  China  and 
abroad  and  divided  the  personnel  in  the  chemical  industry  research  units  into 
three  categories; 

The  first  category  is  scientific  research  staff,  i.e.,  technical  staff  direct¬ 
ly  involved  in  scientific  research  activities.  The  second  category  is  support 
staff,  including  research  management,  maintenance,  equipment.  Information,  and 
reference  personnel  directly  supporting  the  activity  of  research  staff  and  ex¬ 
perimental  technicians.  The  third  category  is  logistics  services  staff,  in¬ 
cluding  staff  of  administrative  management'  and  rear  service  departments. 
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Table  1  below  shows  the  personnel  composition  of  some  of  the  research  units 
under  the  direct  jurisdiction  of  the  Ministry  of  Chemical  Industry  having  1,000 
or  more  employees. 

The  data  in  Table  1  showed  two  problems; 

First,  the  average  ratio  of  research  staff  to  experiment  technicians  is 
1  ;  0.8,  so  the  number  of  experiment  technicians  is  not  quite  sufficient.  Be¬ 
cause  experiment  technicians  are  support  staff  directly  engaged  in  research  ac¬ 
tivity,  an  insufficient  number  of  experiment  technicians  invariably  forces  the 
research  staff  to  spend  a  lot  of  time  and  effort  to  do  the  work  originally  in¬ 
tended  for  support  staff.  Statistics  show  that  many  research  staff  in  some 
units  spend  one-third  of  their  time  every  year  worlclng  as  operators  in  shifts. 

A  systematic  training  and  replenishment  of  experimental  operators  for  the  first 
line  of  scientific  research  is  therefore  essential. 


Table  1. 


1 

2 

3 

4 

5 

6 

Total 

Total  number  of  staff 

3460 

1790 

1530 

1480 

1360 

1080 

10700 

Research  staff 

Number 

680 

590 

520 

250 

450 

360 

2850 

Percentage  of  total 
staff  number 

20 

33 

34 

18  . 

33 

34 

29 

Supporting  staff 

Number 

1620 

830 

670 

420 

740 

450 

4730 

Number  of  experiment 
technicians  included 

860 

480 

280. 

120 

420 

220 

2380 

Service  staff 

1160 

370 

340 

810 

170 

270 

3120 

Ratio  of  research  staff 
and  experiment  technicians 

1:1.3 

1:0.8 

1:0.5 

1:0.5 

1:0.9 

1:0.6 

1:0.8 

Ratio  of  research  staff 
and  support  staff 

1:2.3 

1:1.4 

1:1.3 

1:1.7 

1:1.6 

1:1.3 

1:1.6 

Second,  research  staff  make  up  only  one-third  of  the  staff  and  workers,  and 
the  ratio  of  main  body  research  staff  and  research  support  staff  is  only  1;1.6 
(in  foreign  countries  this  ratio  is  1:  2 ^^3) .  An  Important  reason 
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leading  ^to  this  discrepancy  is  the  ^^small  but  complete^^  practice  for  a  long 
time.  In  foreign  countries  the  supply  of  scientific  instruments  and  the 
rear  services  of  daily  life  have  been  institutionalized,  but  in  China  these 
are  entirely  the  burden  of  the  research  units  themselves,  and  the  research 
units  have  to  assign  substantial  manpower  to  these  chores;  in  some  cases  it 
takes  as  much  as  one-third  or  one-half  of  the  total  number  of  staff  and  work^ 
ers.  To  change  this  situation,  we  must  first  break  away  from  the  ^’small  but 
complete^’  situation  and  gradually  socialize  the  supply  of  scientific  equipment 
and  rear  services  for  daily  living.  Moreover,  production  shops  not  of  a  re¬ 
search  nature  should  not  be  in  research  units.  The  iriain  avenue  to  increase 
income , should  be  a  compensated  transfer  of  the  research  results.  Finally,  the 
organizational  structure  should  be  slrapllfled^  and  some  of  the  aldministrative 
personnel  should  be  systematically  and  gradually  transferred  to  research  man¬ 
agement, 

II.  Allocation  of  Research  Staff  Specialties 

In  modem  scientific  research,  the  collaboration  and  allocation  of  many  dis¬ 
ciplines  and  specialties  are  becoming  increasingly  necessary.  Therefore  a 
proper  ratio  of  staff  in  various  specialties  should  be  maintained  in  the  com¬ 
position  of  a  research  team,  taking  into  account  the  needs  in  each  stage  of 
work  on  basic  research,  applied  research,  and  development  research.  In  indus¬ 
trial  research  units  primarily  engaged  in  applied  research,  it  is  especially 
necessary  to  allocate  a  certain  ratio  of  engineering  researchers. 

Table  2  shows  the  specialty  composition  of  research  staff  in  the  Du  Pont  Com¬ 
pany  and  the  Dow  Chemical  Company  in  the  United  States  and  in  some  research 
units  in  China  directly  und dr  the  Ministry  of  Chemical  Industry. 

As  can  be  seen  from  Table  2,  engineers  make  up  a  substantial  percentage  of  the 
research  staff  in  the  Du  Pont  Company  and  in  the  Dow,  Chemical  Company  in 
America,  respectively  34  percent  and  25  percent  of  their  total  research  staff. 
In  research  units  directly  under  our  Ministry  of  Chemical  Industry,  chemical 
engineers  only  make  up  9  percent  of  the  total;  even  combined  with  mechanical 
engineers,  there  are  only  20.4  percent  engineers,  5^15  percent  less  than  the 
American  companies.  As  to  the  ratio  of  mathematics  and  physicists,  they  are 
two four  times  less  than  in  the  two  American  companies.  The  lack  of  engi¬ 
neering  staff,  chemical  engineers  in  particular,  is  preclsetjy  the  reason  why 
our  industrial  research  units  often  lack  engineering  concepts  and  why  research 
resulirs  often  linger  in  the  "sample,  display  unit,  gift"  stage  and  cannot  be 
rapidly  put  into  production.  Similarly,  the  shortage  of  mathematicians  and 
physicists  is  precisely  the  important  reason  that  many  industrial  research 
units  are  upabl;e  to  develop  and  apply  basic  research  and  cannot  Improve  their 
research  standard, 

■  ■  ii  .  .  .  .  ■ 

We  therefore  believe  that,  first  of  all,  the  institutes  of  higher  learning 
should  include  new  specialities  and  train  different  engineering  specialists, 
and  research  units  should  be  given  the  priority  to  choose  from  the  graduates. 
Second,  some  personnel  engaged  in  skilled  study  should  be  systematically 
trained  to  carry  out  engineering  research.  Third,  collaboration  or  joint 
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Table  2. 


Unit 

Specialization^. 

Dupont 

Company 

Dow  Chemical 

Some  institues 
directly  under 
the  Ministry  of 
Chemical  Indus¬ 
try  in  China 

Number  Percentage 

Number 

Percentage 

Number 

Percentage 

of  staff  . 

.1  . 

of  staff 

of  staff 

Number  of 

research  staff 

3796 

100 

2000 

100 

4110 

100 

Including: 

Chemists 

2111 

55.6 

868 

43.4 

2378 

57.9 

Chemical  engineers 

822 

21.8 

369 

9.0 

503 

25.3 

Medical  engineers 

468 

12.2 

468 

11.4 

Physicists, 

mathematicians 

200 

6.0 

63 

3.1 

56 

1,4 

operation  among  research  units,  institutes  of  higher  learning  and  plants 
should  be  highly  encouraged  so  that  each  can  fully  develop  its  advantages  and 
gradually  form  a  science-^technology^-production  consortium. 

III.  Percentages  of  Senior,  Intermediate  Level  and  Junior  Researchers 

In  other  countries, : the  composition  of  senior,  intermediate  and  junior  research¬ 
ers  in  the  S&T  ra.nks  forms  a  ^*pagoda’’  structure.  This  type  of  structure  prop¬ 
erly  reflects  the  continuity  of  various  levels  of  researchers  and  the  regular¬ 
ity  of  advancement  and  promotion.  It  also  shows  the  central  role  played  by 
senior  and  intermediate  researchers. 

In  research  units  under  our  Ministry  of  Chemical  Industry,  the  structure  of 
senior,  intermediate,  and  junior  technical  staff  is  **drum’'  like,  or  large  in 
the  middle  and  small  at  the  two  ends.  Table  3  shows  the  actual  percentages. 
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Table  3 


Total  Number  of 
Research  Staff 

4110 


Senior 

Researchers 

Number 

of  Percent' 

People  age 

53  1.3 


Intermediate 


Level 

Researchers 

Number 

of 

Percent^ 

People 

age 

2441 

59 

Junior 

Researchers 


Number 

of 

Percent^ 

People 

age 

1620 

39.7 

Note;  In,  an  actual  Industrial  research  unit,  a  senior  researcher  refers  to  a 
senior  engineer,  an  Intermediate  researcher  refers  to  an  engineer,  and  a  junior 
researcher  refers  to  an  assistant  engineer  or  a  technician. 


As  can  be  seen  from  Table  3,  the  percentage  of  senior  researchers  in  chemical 
industry  research  units  is  too  low.  Up  to  now  most  of  the  16  professions  in 
the  chemical  industry  have  not  formed  their  own  technological  authority  or 
academic  .leadership.  In  addition,  a  great  majority  of  the  senior  researchers 
are  assigned  to  leading  posts;  each  person  takes  on  too  many  jobs  and  becomes 
bogged  down  in  administrative  duties  and  cannot  develop  his  technological 
specialty  after  losing  touch  with  the  actual  practice  of  scientific  research 
for  too  long. 


The  structural  composition  above  also  reflects  the  case  of  an  over-concentra'^ 
tion  of  Intermediate-level  research  staff  In  research  laboratories  and  even  in 
research  groups.  Because  researchers,  generally  have  the  desire  to  create 
the  need  for  self-fulfillment,  the  excessive  concentration  of  the  same  level 
of  researchers  undoubtedly  restricts  the  development  of  their  intelligence. 

We  believe  that  effective  measures  must  be  taken  as  soon  as  possible  to  free 
the  senior  researchers  from  the  burden  of  administrative  duties  and  let  them 
return  to  the  first  line  of  research  and  direct  and  advise  the  research.  In 
the  meantime,  the  training  and  selection  of  a  group  of  technological  point  men 
should  be  speeded  up  and  an  academic  and  specialty  leadership  formed.  In  ad¬ 
dition,  the  policy  of  personnel  exchange  should  be  consistently  followed,  and 
some  of  the  overly  concentrated  intermediate-level  researchers  should  be  trans¬ 
ferred  to  departments  short  of  staff  so  that  they  can  play  their  role  and  speed 
up  their  achievements . 

IV.  Age  Composition  of  Research  Staff 

The  age  composition  of  a  research  team  shows  the  vitality,  creativity  and  the 
tendency  toward  prosperity  or  decline  of  the  team.  In  the  research  units 
directly  under  the  Ministry  of  Chemical  Industry,  96  percent  of  the  research¬ 
ers  have  been  trained  in  New  China.  However,  because  of  the  10-year  turmoil, 
this  team  has  shown  signs  of  aging  and  lack  of  continuity.  Table  4  shows  the 
age  distribution  of  research  staff  in  these  units. 


-  232 


Table  4 

Age  Interval 

Below  35 

36-45  46-55 

56-60 

Above  60 

Percentage 

14 

62  20 

8 

1 

From  Table  4  we 

can  see  the  following  features; 

First,  62  percent  of  the  research  staff  are  in  the  best  (35-45)  age  bracket  for 
scientific  invention.  They  have  had  systematic  education  in  basic  knowledge 
and  have  gained  working  ability  from  10-20  years  of  actual  practice.  They  have 
become  the  main  force  in  various  research  units.  However,  they  lack  the 
knowledge  of  modem  science  and  technology  because  they  have  not  received 
timely  professional  retraining.  It  is  therefore  very  important  to  place  the 
emphasis  of  staff  training  on  these  middle-aged  staff,  whether  concerning  the 
present  situation  or  the  development  of  science  and  technology  in  the  next  10 
years. 

Second ,  Table  4  also  shows  a  very  small  percentage  of  young  researchers— only 
14  percent.  It  has  been  estimated  that  10  years  from  now  the  average  age  of 
the  research  staff  will  be  44,  still  2  years  older  than  the  present  average  of 
42  even  if  5  percent  of  the  current  research  staff  is  replenished  by  new 
graduates  every  year  beginning  in  1981.  The  number  of  people  in  the  best 
age  bracket  will  decrease  from  the  present  60  percent  to  only  20  percent.  We 
should  therefore  on  the  one  hand  speed  up  the  training  of  new  blood  and  on  the 
other  hand  create  favorable  conditions  for  the  middle-aged  and  young  research 
staff  in  terms  of  learning,  working  and  dally  life  so  that  they  may  prolong 
their  research  youth  as  much  as  possible. 

(Edited  by  Chen  Deyuan  [7115  1795  3293]) 
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MANAGEMENT  OF  AGRICULTURAL  SCIENTIFIC,  TECHNICAL  PERSONNEL  STUDIED 

Beijing  KEYAN  GUANLI  [SCIENCE  RESEARCH  MANAGEMENT]  in  Chinese  No  1,  Jan  82 
pp  27-30 

[Article  by  Zhu  Xinmin  [2612  2450  3046]  of  Anhui  Agricultural  College:  "A 
Preliminary  Study  of  the  Management  of  Scientific  and  Technical  Personnel  in 
Agriculture"] 

[Text]  The  success  of  agricultural  science  research  generally  depends  on 
three  factors:  personnel,  resources  and  topics.  Among  these  three  factors, 
personnel  has  a  decisive  significance.  Technical  personnel  in  agriculture  in¬ 
cludes  research  personnel,  teaching  personnel,  technology  extension  personnel, 
technical  management  personnel  and  technical  workers.  Their  main  duties  are 
the  research  and  application  of  agricultural  science  technology,  the  develop¬ 
ment  of  agricultural  production  and  the  promotion  of  agricultural  moderniza¬ 
tion.  In  this  article  we  present  a  preliminary  analysis  of  the  basic  situ¬ 
ation  of  agricultural  technical  personnel  in  Anhui,  explore  the  main  avenues 
for  Improving  the  management  of  technical  personnel  in  agriculture  and  seek 
the  basis  for  readjusting  arid  managing  the  agriculture  technical  rank. 

I.  Labor  Results  of  Agricultural  Scientific  and  Technical  Personnel 

Technical  personnel  in  agriculture  are  the  pioneers  of  agricultural  scientific 
knowledge,  they  engage  in  a  creative  effort  that  plays  an  active  role  in  agri¬ 
cultural  production  development.  Counting  from  the  early  19th  century  when 
agricultural  research  institutes  were  first  established,  European  and  American 
capltAiist  countries  have  approximately  100  years  of  history  in  agricultural 
science  research.  Over  the  last  century  the  development  of  agricultural 
science  has  always  been  closely  related  to  the  development  of  agricultural 
production.  According  to  an  analysis  made  by  the  Americans,  agricultural  pro¬ 
duction  in  the  United  States  increased  by  81  percent  and  production  efficiency 
Increased  by  71  percent  in  the  1929-72  period.  This  is  attributed  to  the 
promotion  of  agricultural  research  and  technology.  In  China  the  gross  value 
of  agricultural  production  in  1978  was  2.4  times  that  of  1949,  this  increase 
is  also  closely  related  to  the  promotion  of  improved  crop  variety  and  advanced 
technique.  According  to  statistics  of  the  Chinese  Academy  of  Agriculture,  the 
planting  of  cross-bred  rice  and  increased  fertilizing  increased  the  1980  na¬ 
tional  rice  production  by  7.8  billion  jin  which  is  more  than  1/3  of  the  total 
national  increase  in  grain  production.  In  1982  China  patented  the  cross-bred 
rice  and  for  the  first  time  transferred  agricultural  technology  overseas.  China 
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is  now  exporting  to  the  United  States  and  will  be  exporting  rice  to  Italy, 
Brazil,  Portugal  and  Spain  to  contribute  to  the  world  rice  production. 

Anhui  Province  planted  1.82  million  mu  of  cross-beed  rice  and  production 
Increase  due  to  this  practice  alone  was  270  million  jin.  In  the  future  there 
will  still  be  some  population  Increase  and  farmland  will  decrease  some;  it 
will  be  more  and  more  difficult  to  increase  the  production  level  and  the  role 
played  by  agricultural  technical  personnel  in  production  development  will  be 
especially  significant. 

II.  Present  Status  Analysis  of  Technical  Personnel  in  Agriculture 

Anhui  Province  is  an  agricultural  province  with  an  agricultural  population  of 

88.9  percent.  Farm  labor  and  other  resources  of  Anhui  are  among  the  10  high¬ 
est  of  provinces  in  China  and  yet  its  production  level  is  not  among  the  10 
highest.  Agricultural  technical  personnel  in  Anhui  therefore  have  a  diffi¬ 
cult  task  to  catch  up  with  advanced  levels  in  China  and  then  proceed  to 
achieve  modernization.  But  the  current  status  can  be  described  as  not  too 
strong. 

Quantity  Is  Low 

(1)  Basedoon  the  1978  general  survey  data,  Anhui  Province  has  9,949  technical 
personnel  in  agriculture,  this  is  7th  in  the  nation  and  its  percentage  of  the 
total  agricultural  population  in  the  province  is  2.3/10,000.  The  national 
average  in  China  is  3.6/10,000,  in  Japan  it  is  18/10,000  and  in  the  United 
States  it  is  21/10,000.  Comparatively,  the  ratio  in  Anhui  is  on  the  low 
side,  and  in  terms  of  actual  need  it  also  appears  to  be  Inadequate.  On  the 
average  each  commune  has  only  3.4,  If  the  949  science  research  personnel 
were  taken  out,  there  would  be  9,000  left.  One- third  of  those  are  working 

in  administrative  departments  of  agriculture,  forestry  and  population  at  pro¬ 
vincial,  regional  or  county  level.  Only  6,000,  or  two  in  each  commune,  are 
working  at  ward  and  commune  agricultural  technology  stations.  This  situation 
cannot  Satisfy  the  actual  need  of  technology  promotion. 

(2)  There  are  949  agricultural  researchers  in  Anhui  Province,  or  0.23  per 
10,000  agricultural  population  while  the  national  average  is  0.27/10,000. 

These  people  are  distributed  in  over  100  research  units  at  the  i^rovlnclal, 
regional  and  county  level,  less  than  10  in  each  place.  Separately,  provincial 
institutes  have  about  19,  regional  Institutes  about  10  and  county  units  have 
less  than  5.  Approximately  two-thirds  of  these  people  are  directly  engaged 

in  topical  research  and,  according  to  the  provincial  Institute  of  agriculture 
science,  each  topic  has  slightly  over  two  researchers  and  some  of  them  manage 
more  than  two  research  projects. 

Quality  Not  High  Enough  and  Manpower  Not  Strong 

(1)  In  terms  of  education,  60.8  percent  of  Anhui's  science  research  personnel 
have  college  degrees,  out  of  these  less  than  10  people  have  graduate  degrees; 

9.9  percent  came  from  college-level  technical  schools  and  29.3  percent  gradu¬ 
ated  from  middle-level  technical  schools.  Separately,  58.2  percent  of  people 
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in  provincial  level  institutes  have  college  educations,  for  regions  (munici¬ 
palities)  and  counties  the  figures  are  respectively  65.2  percent  and  59.6 
percent. 

(2)  In  terms  of  technical  levels,  the  provincial  institute  of  agriculture 
has  2.2  percent  of  its  staff  above  the  level  7,  11.5  percent  between  levels 
8  and  10,  32.4  percent  between  levels  11  and  12  and  the  rest  18.7  percent  are 
level  13.  In  regional  (municipal)  institutes  of  agriculture,  8.9  percent 
are  level  9  and  10,  19  percent  are  levels  11  and  12  and  25.3  percent  are  at 
level  13.  At  the  county  level,  8.9  percent  are  of  levels  11  and  12,  31.8 
percent  are  of  level  13.  In  Anhui  there  are  very  few  senior  personnel  and 
most  of  them  do  not  run  projects. 

Xa)  In  terms  of  age,  research  personnel  are  on  the  old  side  and  there  is  a 
continuity  problem.  The  average  staff  age  at  the  provincial  institutes  is 
42.7  and  62.3  percent  are  older  than  40.  The  average  age  at  regional  (munici¬ 
pal)  institutes  is  39.6  and  56.1  percent  are  over  40.  At  the  county  level 
the  average  is  37.4  and  43.1  percent  are  over  40.  Principal  researchers  above 
the  assistant  level  have  mostly  passed  their  best  years  (25  to  45  years  old) . 
Senior  researchers  in  Anhui  are  older  than  70  years,  middle-level  researchers 
are  over  40  and  their  average  age  at  the  provincial  Institute  of  agriculture 
is  48.1  which  is  20 30  years  older  than  their  foreign  counterparts.  The 
aging  phenomenon  is  very  serious. 

(4)  In  terms  of  academic  leadership,  the  aging  phenomena  and  knowledge  are 
relatively  acute  because  of  the  10  year  turmoil.  Authoritative  academic 
leadership  in  research  institutes,  laboratories  and  groups  has  not  yet  com¬ 
pletely  taken  form  and  project  selection,  design,  implementation,  consolida¬ 
tion  and  evaluation  are  in  need  of  strong  guidance. 

(5)  In  terms  of  the  basic  function  of  science  research,  there  were  less  than 
40  Independent  agricultural  research  units  in  Anhui  before  the  Cultural 
Revolution.  Now  there  are  over  100  and  both  the  number  of  Institutes  and  the 
number  of  researchers  have  doubled;  more  than  half  of  the  staff  came  from 
other  imits  and  departments,  a  few  of  them  are  graduates  of  the  later  period 
of  the  Cultural  Revolution.  Therefore,  some  of  the  staff  lack  actual  exper¬ 
ience  in  agricultural  science  experiments. 

(6)  In  terms  of  personnel  structure,  there  are  a  total  of  3,389  staff  and 
workers  in  Anhui’s  agricultural  research  units.  The  ratio  of  administrative 
cadres,  technical  cadres  and  workers  is  1  :  2  V  4.  In  provincial  institutes 
of  agriculture  the  ratio  is  1  :  3  :  4,  in  regional  (municipal)  Institutes  the 
ratio  is  1  :  3  :  5  and  in  county  institutes  it  is  1  :  2  :  5.  The  figures  in 
Jiangsu  Institute  of  Agriculture  and  Zhejiang  Institute  of  Agriculture  are 
respectively  1:5:4  and  1  :  4  :  5.  In  comparison,  there  are  too  many 
workers  and  not  enough  technical  cadres.  In  terms  of  the  specialty  and  field 
of  the  technical  personnel,  more  than  90  percent  are  in  crops,  horticulture, 
sericulture,  livestock,  aquatic  production,  and  plant  protection,  91  percent 
are  in  provincial  Institutes  of  agriculture,  and  less  than  10  percent  are  in 
agricultural  economics,  mechanical  engineering  and  foreign  language.  Almost 
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100  percent  of  the  regional  and  county  institutes  are  in  agriculture.  These 
percentages  show  that  the  structure  of  agricultural  technical  personnel  is  not 
favorable  to  interdisciplinary  combination. 

In  short,  Anhui  Province  has  sizable  ranks  of  agricultural  technical  person¬ 
nel  and  they  are  relatively  active  in  learning  science  and  technology.  If 
management  can  be  improved  to  take  advantage  of  the  situation,  the  agri¬ 
cultural  technical  personnel  in  Anhui  can  play  a  major  role  in  studying  and 
promoting  agricultural  technology  and  developing  agricultural  production. 

III.  Basic  Ways  To  Improve  Personnel  Management 

The  heart  of  management  improvement  of  agricultural  technical  personnel  lies 
in  the  continuous  iii5)rovement  of  ability,  adjustment  of  structure  and  develop¬ 
ment  of  the  initiative  of  the  technical  personnel  so  that  they  can  be  more 
effective  in  the  process  of  production  development  and  agricultural  moderniza¬ 
tion.  In  a  sense,  the  process  of  agricultural  modernization  is  a  process  of 
arming  the  agricultural  workers  with  science  and  technology  and  is  also  a 
process  of  intellectuallzatlon  of  agriculture  workers.  Quality  of  the  workers 
is  of  key  importance  in  improving  the  productive  force  in  agriculture.  Today 
China  is  still  a  country  with  many  illiterates.  The  intellectualization  of 
agricultural  workers  should  be  the  whole  society’s  concern  and  management  and 
use  of  currently  available  technical  personnel  is  of  decided  importance  in  the 
intellectualization  of  agricultural  workers  and  the  build-up  of  agricultural 
production.  Below,  we  give  our  unconsidered  opinions  regarding  the  improvement 
of  personnel  management. 

Actively  Cultivate  Technology  Promotion  Personnel 

Agricultural  research  units  below  the  provincial  level  are  largely  involved 
with  the  application  and  popularization  of  research  results,  these  units 
should  put  more  efforts  into  popularizing  research.  Provincial  institutes  of 
agriculture  research  should  devote  20  percent  or  more  of  their  efforts  on  pro¬ 
motion  research  and  popularization  activity,  regional  institutes  should  put 
in  50  percent  or  more  and  county  bureaus  should  devote  their  full  effort  to 
popularization.  At  present,  technical  staff  of  provincial  institutes  and 
region  and  county  bureaus  are  devoted  almost  entirely  to  applied  research, 
about  40  percent  of  them  are  doing  breeding  research.  This  situation  should 
be  changed  as  soon  as  possible.  Agriculture  is  udder  the  constraint  of  nature, 
arbitrary  uniformity  over  large  regions  is  disadvantageous,  the  key  to  popu¬ 
larization  is  at  the  grassroot  level,  communes  and  brigades.  If  each  brigade 
were  to  have  an  intermediate  level  technical  staff  the  entire  province  will 
need  30,000.  If  each  production  team  were  to  have  a  junior  technical  staff, 
the  entire  province  will  need  300,000.  We  can  therefore  see  that  training 
popularization  workers  and  enlarging  the  technical  promotion  team  is  an 
important  task  in  personnel  management.  To  cultivate  promotion  personnel  , 
we  need  to  open  up  the  avenues  for  learning,  in  addition  to  current  colleges 
and  schools,  villages  should  open  agriculture  middle  schools,  and  research 
units  at  the  provincial,  regional  and  county  levels  should  also  assume  the  duty 
of  personnel  training  and  serve  agricultural  production  with  their  research 
results  and  personnel  output. 


-  237  - 


Improve  the  Quality  of  Research  Personnel 

Agricultural  research  In  Anhui  is  primarily  bringing  in  and  describing  research 
results j  creativity  is  only  secondary.  Take  seed  breeding,  for  example. 

More  than  40  percent  of  the  effort  in  the  province  is  devoted  to  breeding. 

While  only  23.5  percent  of  the  effort  is  in  the  use  of  the  seed  stock  and  the 
selection  of  promising  improved  varieties.  Furthermore,  the  planting  area  is 
small  and  relatively  few  [varieties]  are  transferred  to  other  provinces.  To 
rectify  this  situation,  the  main  thing  is  to  Improve  the  personnel  quality 
in  addition  to  Improving  management.  The  principal  goals  of  personnel  quality 
improvement  are: 

(1)  Training  of  academic  leaders 

Academic  leaders  are  creative  and  experienced  people  in  the  field  who  can 
lead  a  group  of  people  conducting  research  and  development.  The  average  age 
of  168  intermediate  researchers  in  the  provincial  institutes  is  48.1  years, 
but  the  average  age  of  the  50  project  leaders  of  54  research  projects  in 
1978-79  is  45.3  and  50  percent  of  them  are  yoimger  than  45,  the  yoimgest  one 
being  34.  Thus,  it  is  better  to  train  people  younger  than  45  as  academic 
leaders. 

(2)  Training  of  core  researchers 

Core  researchers  should  be  able  to  complete  assignments  independently,  organ¬ 
ize  topical  research,  design  research  plans  and  consolidate  experimental  work. 
These  core  researchers  are  now  all  above  40.  A  group  of  core  researchers 
should  be  selected  among  people  younger  than  30  and  trained  to  solve  the  con¬ 
tinuity  problem. 

(3)  Improving  the  fundamental  course,  experimental  technique  and  foreign 
language  ability  of  researchers 

Because  of  the  aftermath  of  the  10-year  turmoil  and  the  aging  of  intellectu¬ 
als,  everybody  has  a  retraining  and  reeducation  problem.  Everyone  should  work 
and  learn  at  the  same  time  with  the  emphasis  properly  placed. 

In  the  training  and  Improvement  of  researchers,  the  function  of  currently 
available  academic  leaders  and  senior  scientists  in  each  unit  and  region  in 
the  province  should  be  fully  developed.  There  should  also  be  a  systematic  plan 
to  send  people  to  other  units,  other  provinces  and  even  foreign  countries  to 
learn.  This  effort  is  of  strategic  importance  and  should  be  implemented  sys¬ 
tematically  and  vigorously. 

Adjust  the  structure  of  the  technical  rank 

First  of  all,  various  academic  disciplines  should  be  in  a  proper  proportion  to 
facilitate  in-depth  and  general  research.  In  terms  of  agricultural  research 
units,  personnel  in  basic  science,  applied  mathematics,  computer  technology, 
economics,  and  interdisciplinary  fields  are  now  in  short  supply.  We  should 
properly  increase  personnel  in  these  areas  according  to  the  situation  in  each 
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unit  and  the  percentage  perhaps  can  be  controlled  at  around  20  percent. 
Secondly,  a  more  desirable  pagoda-shaped  structure  should  be  formed  through 
adjustment  in  the  technical  level  (senior,  intermediate,  junior),  work  div¬ 
ision  (research,  assistant,  and  support  staff)  and  age  (old,  middle,  and 
young) .  Third  ,  the  ratio  of  administrative  cadre,  technical  cadre  and  work¬ 
ers  should  also  be  appropriately  adjusted.  Turn  laymen  into  experienced  per¬ 
sonnel  by  training,  and  gradually  use  machines  to  reduce  the  proportion  of 
workers.  The  present  ratio  of  1  :  2  :  4  should  be  gradually  transformed  into 
1  ^  5  V  4,  that  is,  for  each  management  person,  there  is  1  researcher  (or 
leader) ,  2  assistants  (or  core  researcher) ,  2  support  staff  and  3  to  4  work¬ 
ers. 

Thorough  Implementation  of  policy  and  rational  use  of  personnel 

Like  other  technical  personnel,  agricultural  personnel  is  one  part  of  the 
worker  class  and  a  reliable  force  of  our  party.  In  the  past  few  years  the 
central  and  local  governments  have  adopted  a  series  of  policies  regarding 
agricultural  technical  personnel  which  have  had  the  Intended  effect  on  mobiliz¬ 
ing  the  initiative  of  the  technical  personnel.  But  there  are  still  some  prob¬ 
lems  which  need  exploring. 

(1)  The  socialist  principle  of  pay  according  to  work  should  be  adhered  to 
firmly.  Today  the  tendency  of  average-ism  still  exists  widely  among  the 
agriculturil  technical  workers.  For  units  and  individuals  with  prominent 
achievements  in  science  and  technology,  the  socialist  principle  of  material 
benefit  is  not  properly  realized.  In  the  future,  job  responsibilities  should 
be  made  specific,  and  technical  personnel  wlthooutstanding  achievements  should 
be  given  timely  recognition  in  terms  of  political  honor,  technical  job  title 
and  work  compensation.  The  same  should  be  done  to  entire  departments  to  en¬ 
courage  everyone  diligently  to  study  foreign  languages  and  fundamental  theories 
and  reach  for  the  high  peaks  of  science  by  investigating  and  promoting  science 
and  technology. 

(2)  Persist  in  tailored  training  and  using  one’s  specialty.  A  research  out¬ 
fit  should  be  a  collection  of  various  personnel  with  research  ability.  This 
group  should  include  not  only  specialized  personnel  but  also  general  person¬ 
nel;  not  only  professional  personnel  but  also  fundamental  and  technological 
talent;  not  only  research  staff  but  also  management  staff.  After  a  certain 
basic  level  is  reached,  each  type  of  personnel  should  avoid  the  use  of  people 
with  only  a  layman’s  knowledge  and  pretending  that  laymen  are  experts. 

(3)  Personnel  flow  problems.  Personnel  flow  is  conducive  to  personnel  growth 
and  science  development.  Personnel  flow  is  an  objective  necessity,  if  the 
current  job  cannot  make  good  use  of  a  person’s  specialty,  be  it  research, 
teaching,  promotion  or  management,  then  transfer  may  solve  the  problem.  Per¬ 
sonnel  circulation  may  be  promoted  in  the  following  ways:  (a)  Research  in¬ 
stitutes  should  have  the  right  to  transfer  and  hire  people;  (b)  Organize 
large-scale  research  collaboration;  (c)  Invite  people  in  and  send  people  out 
for  professional  Improvement;  (d)  Organize  visits  and  academic  exchange;  and 
(e)  Allow  project  managers  to  select  assistants  and  support  staff. 
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(4)  Broaden  the  outlet  for  talents.  The  modernization  of  agriculture  needs 
agricultural  technical  talents  in  large  nimbers,  therefore,  avenues  should  be 
broadly  created  for  talents  and  only  the  talents.  In  addition  to  cultivating 
talents  through  various  channels,  self-educated  youth  should  also  be  encour¬ 
aged.  The  state  should  establish  the  necessary  system  whereby  the  self-edu¬ 
cated  can  be  examined  or  evaluated  by  state  appointed  units,  and  after  they 
are  hired  they  should  be  treated  equally.  In  order  to  prevent  restrictions 

on  talent  growth  by  state  regulations,  technical  personnel  and  technical 
cadre  may  be  counted  separately  and  managed  separated. 

(5)  Create  a  favorable  research  environment.  In  order  to  have  a  fully  ef¬ 
fective  technical  staff,  equipment,  facility  and  library  material  are  neces¬ 
sary  conditions.  Japanese  friends  recently  visited  Anhui  and  their  impres¬ 
sion  of  our  provincial  institutes  of  agriculture  was  "nice  space  but  no  nice 
equipment."  In  recent  years  the  operating  expense  per  person  is  2,000  yuan 
at  provincial  institutes,  1,500  3ruan  at  regional  bureaus  and  only  1,000  yuan 
at  county  bureaus.  Take  away  wages  and  various  sundry  expenses,  very  little 
is  left,  and  money  for  purchasing  equipment  and  library  material  and  research 
project  funds  are  in  relatively  short  supply.  If  this  situation  is  not  changed, 
it  will  lead  to  a  waste  of  talents,  and  to  change  this  situation  we  must  do  two 
things:  one  is  to  increase  investment  and  the  other  is  to  cut  expenses,  in¬ 
crease  revenue,  maintain  priority  and  invest  sensibly. 

(6)  Establish  evaluation  and  promotion  system.  The  state  already  has  regu¬ 
lations  regarding  the  promotion  of  technical  personnel,  but  to  implement  these 
regulations  properly  there  should  also  be  a  system. 

In  view  of  the  shortage  of  trained  personnel  in  China  and  the  need  to  speed 
up  the  process,  evaluation  may  be  carried  out  every  year  to  accelerate  person¬ 
nel  growth.  The  main  items  of  the  evaluation  should  Include  professional 
standards,  foreign  language  levels,  research  and  work  abilities,  research 
achievements  and  work  results,  and  contribution  to  and  economic  effect  of 
agricultural  production  developments.  The  mode  of  evaluation  may  be  a  com¬ 
bination  of  examination,  work  summary  and  result  appraisal.  After  the  evalu¬ 
ation,  proper  rewards  should  be  given  according  to  the  standard,  and  promotion 
to  a  commensurate  technical  job  title  should  be  made  by  the  academic  committee. 
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CHINA  SCIENOLOGY  AND  SCIENCE  AND  TECHNOLOGY  POLICY  RESEARCH  ASSOCIATION 
ESTABLISHED 

Shanghai  WEN  HDI  MO  in  Chinese  14  Jun  82  p  1 

[Text]  At  Jiuhuashan  in  scenic  Anhui,  more  than  100  selenology  and  science 
and  technology  policy  research  workers  conducted  a  heated  debate  on  a  series 
of  important  issues  concerning  China's  science  development  and  policy.  The 
China  Selenology  and  Science  and  Technology  Policy  Research  Association  was 
established  here  today. 

Selenology  is  a  discipline  of  study  of  the  relationship  between  scientific 
and  technological  development  and  regulations  of  scientific  research  activ¬ 
ities  on  the  one  hand,  and  a  study  of  science  and  technology,  social  and 
economic  ideology  on  the  other  hand.  In  1977,  the  prominent  scientists  Qian 
Xuesen  proposed  strengthening  research  on  selenology.  A  group  of  science  and 
technology  workers  and  science  and  technology  policy  workers  eager  to  promote 
selenology  research  throughout  the  country  began  to  carry  out  a  study  of  this 
field.  Now  in  China,  there  is  the  Shanghai  Selenology  Research  Institute 
and  five  or  six  specialized  research  organizations;  24  provinces  and  munici¬ 
palities  have  established  research  associations  uniting  several  hundred 
professional  researchers  and  several  thousand  amateur  research  personnel 
eager  to  promote  scientific  research.  The  Shanghai  Railway  Institute  and  other 
institutions  of  higher  education  are  offering  selenology  courses.  Selenology 
and  science  and  technology  policy  has  produced  an  unprecedented  flourishing 
phenomenon. 

For  several  years,  China's  selenology  research  workers  have  conducted  research 
on  strategy  for  developing  China's  science  and  technology,  ways  of  guiding 
policy  and  personnel  as  well  as  technical  and  economic  proof  and  feasibility 
studies  on  intelligence  and  scientific  research  management  and  important 
economic  and  science  research  matters.  They  have  published  articles  that 
have  meaning  and  direction;  they  have  proposed  a  series  of  new  views,  new 
ideas,  and  new  proposals  that  have  attracted  the  attention  of  the  Central  Com¬ 
mittee  and  some  provincial  and  municipal  organs,  and  have  drawn  favorable  re¬ 
action  from  within  and  without  the  country.  They  have  done  a  large  amount  of 
work  in  researching  and  popularizing  the  basic  theory  of  science.  The  Light 
Industry  Research  Institute  of  Tianjin  has  utilized  selenology  theory  to  im¬ 
prove  it's  scientific  research  management,  which  has  enabled  it  to  decrease 
it's  scientific  research  period  by  half.  For  the  past  three  years,  they  have 
appraised  an  average  of  10  items  a  year,  of  which  two  to  three  have  met  or 
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appraised  an  average  of  10  items  a  year,  of  which  two  to  three  have  ^et  or 
approached  international  standards.  This  year,  in  less  then  6  months,  they 
have  already  reviewed  six  achievements. 

This  afternoon,  the  council  convened  the  meeting  and  elected  Qian  Sanqiang 
director,  Yu  Xueyuan,  Qian  Xuesen,  Li  Chang,  Tong  Dalin,  Hu  Yongchang,  Huang 
Sui  and  others  to  be  consultants. 
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